t • i ) 1 ' i ION PUBS (SH ' > HE PATENT COOPERATIO H 



(51) International 1 ■ it Cla .-.ification 7 : 

C07.D 231/38, 213/38, 213/74, A61K 
31/44, 3:1/50, 31/415, 31/505, C87D 
401/34, 405/12, 401/1.2, 213/7(5, 409/12, 
493m, 495/08. A6iP 29/00 // SfC07» 
493/08, 307:00, 209:00) (C07D 495/08, 
333: 00, 209:00) 



(43) International I'.tuu >»>< int f t Kt 2 < 1 1 » 



(21) International Application Number: PC ! ! Vin .%v - 

(22) interna fionai Filing Date: 1 6 February 2000 (16.02,00) 



(30) Priority Data: 

0 124,14 12 M < ; I 

60/165,867 16 November I-TOC6.1 1.99) US 



CAL.S, INC. (US/USE TOO Ridgrbi-rY Road, RidtttTeEl, CT 
06877 (US). 



(72) in>t,.t< rs o: : <>. ?••. . ha ,2 Re. d Dnv< 
Eeihff, CT 06801 (US). BRBTFT'LDER. SacO'en; 93 ?mt 
Avenue #1305. Danbun • f 06310 (US) C1T<!JJ,0, Pk-f, 
R; 180 Washington Road, Woodbury, CT 06798 <, S;, 
G1LMORE, Thomas. A.; 160 Ctawttan Road, Middiebmy, 
CT 06762 (US). RICKEY, Eugene, E .-. S Woodrmry 
Brive. Danburv. CF 06811 (US). KSRRANR, Thomas. 
M i> 1 
6 c:a, HO 20 B >nve, Dar,t 1 . I 

MOSS Neil; 1*59 Bartow N i 

06877 {IS}. OA Si.! Usha. R.; 20 Datrv Farm Drive, 
BrookfieM. CT 06304 (US). PROUDFOOT, Jfcta. R.; 
40 CArtata Ro , \, a to - r 06470 il -' 
T li! < t " N 10^8 

f 3, 31! 1 > < 

06877 (US). SUN, Smxing; 38-21 Padanoram Avenue. 

)anbu)<, CT 0631 1 (US * \ ER, Ala», D,; Apt 
36. 15! Shcitet Rock Road, DanUery, CT 06810 (US). 
TAKAiiASJfi. Hidenori; SS Ehmer DrA.-. EaCEampeviiie, 
NY 12540 (US). 

(74) Agents: RAYMOND, Robert et ai.; Boshrlnger Ingeliieim 
deals, inc., p.O. Box 3 r 
EferEid. CT(N5S77 <US). 



(81) Designated States; AE, AU, BO, BR, BY, CA, CN, CZ, EE, 
HR. HU, ID, tL, !N, IP, KR, KZ, LT. LV, MX, NO, NZ, 
PL, RO. RU. SG, Si, SK, TR, UA. UZ, VN, YU, ZA, 
European oatew (AT. RE. CH, CY, DE. DK, OS, El, EK, 
GB. GR, IE, IT, LU, MC, NL, PT. SE). 



Published 

Without inttrnttiowi March report and to be rep . 
f<fw» J-ece/pf of that report. 

(54) title; COMPOUNDS USEFUL AS ANTI-INFLAMMATORY AGENTS 
(57) Abstract 



Disclosed an nos i tut pounds w hid jseful for nesting d or j> ' m Hon suci 

i da nn id. > K d i jn»'< t mi r sssos of making such compouj 



FOR THE PURPOSES ill , FORMATION ONL\ 



Codes used to identify States party t I' I the trom pa f t 1 f 1 1 n 1 Vj 1 »a«on»l application ut the PC! 







F( 


Spain 














FR 
GA 












AZ 




GH 


t.1niss<! Kington 


Mr 










Bosnia wxf Ikrasjrovisa 


CE 




Mti 


RepuWic Of MliiAws 










GM 




MG 




TJ 




m; 

BP 


f.u:>-;fiil t ; 3S.-J 


ON 




MK 


TSk fon:i«- Yugoslav 
Rif* of Mae«*xirt 


TM 




»G 


Bulgaria 


»i; 


KiiBgwy 


Ml, 


Ms)! 




Tristidsul sr:ti Tobago 


lil 




IK 


iisiwd 




Mongolia 


I A 








Il- 


Israel 


MR 








BY 




ls 




MU- 








CA 


i. .;i,j,.> 


if 


ks'v 


SK 




I'Z 




OH 
















CI 




Ki> 




!*'K 








CM 


till c 


KR 


Reyabtk. of Korea 










CV 


Cots 


KX 




KO 








CI. 


C?.«ji Kf.p.itsic 


ix: 




RU 


Sassian fefcraties 






Oil 




u 




Si) 












LK 


S:i Lank* 


S£ 


■surfer, 






m 




LR 













WO 00/55139 



PCT/US00/03865 



LsM.ni.^iU.l^ 

\PPI « \ n<)X DATA 

s This application claims benefit to US provisional applications; 60/124.148 filed March 
12, 1999 and 60/165.86? filed November 16. 1999. 

I EOfMCAL DELDOi 1 0 IN\ ENTION 

10 This invention relates to novel compounds which inhibit production of cytokines 
involved in inflammatory processes and are thus useful for treating diseases and 
pathological conditions .involving inflammation such as chronic inflammatory disease. 
This invention also relates to processes for preparing these compounds and to 
pharmaceutical compositions comprising these compounds. 

15 

Tumor necrosis factor (TNF) and interleukin-i (IL-i) are important biological entities 
collectively referred to as proinflammatory cytokines. These, along with several other 
20 related molecules, mediate the inflammatory response associated with the immunological 
recognition of infectious agents. The inflammatory response plays an important role in 
limiting and controlling pathogenic infections. 

Elevated levels of proinflammatory' cytokines are also associated with a number of 
25 diseases of autoimmunity such as toxic shock, syndrome, rheumatoid arthritis, 

osteoarthritis, diabetes and inflammatory bowel disease (Dinarelky C.A.. eta!., 1984, 
Rev, Infect. Disease 6:51). In these diseases, chronic elevation of inflammation 
exacerbates or causes much of the pathophysiology observed. For example, rheumatoid 
synovial tissue becomes invaded vvitl mi . 1 ory cells that » suit h destruction to 
30 cartilage and bone {Koch. A.E., et a!., 1995. J. hives!. Med 43: 28-38). An important 
and accept d tl 1 c ippr >ach i a potei tial h>t_ intervention in these diseases is the 
reduction of proinflammatory cytokines such as TNF (also referred to in its secreted cell- 
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free form as TNFa) and 3L-!p\ A number of anti-cytokine therapies are cu.rrent.lv it] 
clinical trials. Efficacy has been demonstrated with a monoclonal antibody directed 
against 'FN Fa in a number of autoimmune diseases (Heath, P., XDP57I : An Engineered 
Human lgG4 Anri-TNFa Antibody" 1BC Meeting on Cytokine Antagonists, 
5 Philadelphia, PA. April 24-5. 1997). These include the treatment of rheumatoid arthritis, 
Crohn's disease and ulcerative colitis (Rankin. E.C.f .. et a!.. 1997, British J. Rheum. 35: 
334-342 and Stack, W.A., et aL. 1997. Z«»ce/ 349: 521-524;. The monoclonal antibody 
is thought to function by binding to both soluble TNFa and to membrane bound I NF. 

0) A soluble TNT u receptor has been engineered that interacts with TNFa. The approach is 
similar to that described above for the monoclonal antibodies directed against TNFa; 
both agents bind to soluble TNFa, thus reducing its concentration. One version of this 
construct, called Enbrel (hnmunex, Seattle, WA) recently demonstrated efficacy in a 
Phase 111 clinical trial for the treatment of rheumatoid arthritis (Brower et aL, 1997, 

15 Nature Biotechnology 13: 1240). Another version of the TNFa receptor, Ro 45-2081 
( Hof fman-LaRoche Inc.. Nutley, NJ) has demonstrated efficacy in various animal models 
of allergic lung inflammation and acute lung injury. Ro 45-2081 is a recombinant 
chimeric molecule constructed from the soluble 55 kDa human TNF receptor fused to the 
hinge region of the heavy chain IgOl gene and expressed in eukaryotic cells (Ren/elti, et 

20 aL . 1 997, Inftanim. Res. 46 : S 1 43 ) . 

II..- 1 has been implicated as an immunological effector molecule in a large number of 
disease processes. 1L-I receptor antagonist (IL-lra) had been examined in human 
clinical trials. Efficacy has been demonstrated for the treatment of rheumatoid arthritis 

25 (Antril, Amgen). in a phase 111 human clinical trial 11 • 1 ra reduced the mortality rate in 
patients with septic shock syndrome (Dinarellcs 1995. Nutruikm ././, 492 ). Osteoarthritis 
is a slow progressive disease characterized by destruction of the articular cartilage. IL-1 
is detected in synovial fluid and in the c rtilage n 1 teoat intie joints 
Antagonists of If -1 have been shown to diminish the degradation of cartilage matrix 

30 components in a variety of experimental models of arthritis (Chevalier. 1 997, Biomed 
Pharmacother. 5L 58), Nitric oxide (NO) is a mediator of cardiovascular homeostasis, 
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neurotransmission and immune function: recently it has beers shown To have important 
effects in the modulation of bone remodeling. Cytokines such as IL-1 and TNF are 
potent stimulators of NO production. NO is an important jegulatory molecule in bone 
with effects on cells of the osteoblast and osteoclast lineage (Evans, et a!.. 1996, J Bone 
5 Miner Res. 11, 300). The promotion of beta-cell destruction leading to insulin dependent 
diabetes meilitus shows dependence on IL-1. Some of "this damage may be mediated 
through other effectors such as prostaglandins and thromboxanes. IL- i can effect this 
process fay controlling the level of both cyclooxygenase 11 and inducible nitric oxide 
synthetase expression CMeDanie! et aL 1996, Proc Soc Exp Biol Med 21L 24), 

10 

Inhibitors of cytokine production are expected to block inducible cyclooxygenase (COX- 
2) expression, COX-2 expression has been shown to be increased by cytokines and it is 
believed to be the isoform of cyclooxygenase responsi ble for inflammation (M.K. 
O'Banion et al , Proc. Natl. Acad. Set U.S. A, 1992, 4888.) Accordingly, inhibitors of 
15 cytokines such as IL-1 would be expected to exhibit efficacy against those disorders 
currently treated with COX inhibitors such as the familiar NSAIDs. These disorders 
include acute and chronic pain as well as symptoms of inflammation and cardiovascular 
disease, 

20 Elevation of several cytokines have been demonstrated during active inflammatory bowel 
disease (IBD). A mucosal imbalance of intestinal IL-1 and IL-lra is present in patients 
with IBD, Insufficient production of endogenous II .-Ira may contribute to the 
pathogenesis of IBD (Cominelli, et al, 1996, Aliment Pharmacol Then 10, 49). 
Alzheimer disease is characterized by the presence of beta-amyloid protein deposits, 

25 neurofibrillary tangles and cholinergic dysfunction throughout the hippocampal region. 
The structural and metabolic damage found in Alzheimer disease is possibly due to a 
sustained elevation of IL-1 (Holden, et aL 1995, Med Hypotheses, 45, 559). A role for 
IL-1 in the pathogenesis of human immunodeficiency virus (H.IV) has been identified. 
IL-lra showed a cleat relationship to acute inflammatory events as well as to the different 

30 disease stages in the pathophysiology of HIV infection (Kreuzer. et al. . 1 997, Gin Exp 
Immunol 109, 54). IL-1 and TNF are both involved in periodontal disease. The 
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destructive process associated with periodontal disease may be due to a deregulation of 
both IL-1 and TNF (Howells, 1995, Oral Bis, L 266), 

Proinflammatory cytokines such as TNFa and IL-1 pare also important mediators of 
5 septic shock and associated cardiopulmonary dysfunction, acute respiratory distress 
syndrome (ARBS) and multiple organ failure. TNFa has also been implicated in 
cachexia and muscle degradation, associated with HIV infection (Lahdiverta et ai., ! 988, 
Amer. J. Med., 85, 289). Obesity is associated with an increase incidence of infection, 
diabetes and cardiovascular disease. Abnormalities in TNFa expression have been noted 

10 for each of the above conditions (Loffreda. et a!. , 1 998, FASEB J, 1.2, 57). It has been 
proposed that elevated levels of TNFa are involved in other eating related disorders such 
as anorexia and bulimia nervosa. Pathophysiological parallels are drawn between 
anorexia nervosa and cancer cachexia (Holden, el at, 1996. Med Hypotheses 47, 423), 
An inhibitor of TNFa production, HU-211, was shown to improve the outcome of closed 

1 5 bratn injury in an experimental model (Shohami, el aL ) 997, J Heuroimmunol 72, 1 69}. 
Atherosclerosis is known to have an inflammatory component and cytokines such as IL-1 
and TNF have been suggested to promote the disease. In an animal mode! an IL-1 
receptor antagonist was shown to inhibit fatty streak formation (Elhage el ai. t 1998, 
Circulation, 97, 242). 

20 

The abnormal expression of inducible nitric oxide synthetase (iNOS) has been associated 
with hypertension in the spontaneously hypertensive rat (Chou et aL, 1998. Hypertension, 
31, 643), IL- 1 has a role in the expression of iNOS and therefore may also have a role in 
the pathogenesis of hypertension (Singh el aL 1996, Amer. J. Hypertension, 9, 867). 

25 

IL-1 has also been shown to induce uveitis in rats which could be inhibited with IL- 1 
blockers. (XuanetaL, 1998,,/. Ocular Pharmacol. andTher., 14,31). Cytokines 
including IL-1. TNF and GM-CSF have been .shown to stimulate proliferation of acute 
myelogenous leukemia blasts (Bmserad, 1996, Leukemia Res. 20, 65). IL-1 was shown 
30 to be essential for the development of both irritant and allergic contact dermatitis. 
Epicutaneous sensi tization can be prevented by the administration of an anti- IL-1 
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monoclonal antibody before epicutaneous application of an allergen (Muller, et ai . 1 996, 
Am J Contact Dermal. ?. 177), Data obtained h orn 1L-1 knock out mice indicates the 
critical involvement in fever for this cytokine (Kluger et aL 1998, Clin Exp Pharmacol 
Physiol. 25, 141). A variety of cytokines including TNF, IL-L 1L-6 and IL-8 initiate the 
5 acute-phase reaction which is stereotyped in fever, malaise, myalgia, headaches, cellular 
hypermetabolism and multiple endocrine and enzyme responses (BeiseL 1995, Am J Clin 
Nitfr, 62, 813}, The production of these inflammatory cytokines rapidly follows trauma 
or pathogenic organism invasion. 

Hi Oilier proinflammatory cytokines have been correlated with a variety of disease states. 
IL-8 correlates with influx of neutrophils into sites of inflammation or injury. Blocking 
antibodies against IL-8 have demonstrated a role for IL-8 in the neutrophil associated 
tissue injury in acute inflammation (Haradae/a/., 1996, Molecular Medicine Today 2> 
482). Therefore, an inhibitor of IL-8 production may be useful in the treatment of 

I s diseases mediated predominantly by neutrophils such as stroke and myocardial infarction, 
alone or following thrombolytic therapy, thermal injury, adult respiratory distress 
syndrome (ARDS), multiple organ injury secondary to trauma, acute glomerulonephritis, 
dermatoses with acute inflammatory components, acute purulent meningitis or other 
central nervous system disorders, hemodialysis, ieukopherisis, granulocyte transfusion 

20 associated syndromes, and necrotizing enterocolitis. 

Rhinovirus triggers the production of various proinflammatory cytokines, predominantly 
IL-8, which results in symptomatic illnesses such as acute rhinitis (Wtnther et ai., 1 998, 
AmJRhmoi. 12, 17). 

25 Other diseases that are effected by IL-8 include myocardial ischemia and reperfusion, 
inflamntat ry bow 1st , ad many others. 

The proinflammatory cytokine 1L-6 has been implicated with the acute phase response. 
IL-6 is a growth factor in a number in oncological diseases including multiple myeloma 
30 and related plasma cell dyscrasias fTreon, et at, 1998, Current Opinion in Hematology 5: 
42). It has also been shown to be an important mediator of inflammation within the 
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central nervous system. Elevated levels ofIL-6 are found in several neurological 
disorders including AIDS dementia complex. Alzheimer's disease, multiple sclerosis, 
systemic lupus erythematosus. CNS trauma and viral and bacterial meningitis (GruoL et 
al, 1997, Molecular Neurobiology 15: 307). 1L-6 also plays a significant role in 

5 osteoporosis. In murine models it has been shown to effect bone resorption and to induce 
osteoclast activity (Fishier et al 1 997. Development and Comparative Immunol. 2.1 : 
487). Marked cytokine differences, such as 1L-6 levels, exist in vivo between osteoclasts 
of normal bone and bone from patients with Paget 's disease (Mills, et ai, 1997. Calcif 
Tissue Int. 67, 16). A number of cytokines have been shown to be involved in cancer 

I o cachexia. The severity of key parameters of cachexia can be reduced by treatment with 
anti 3L-6 antibodies or with lt-6 receptor antagonists (Strassmann, et al, 1995. Cytoklm 
Mo! Then L 107), Several infectious diseases, such as influenza, indicate IL~6 and IFN 
alpha as key factors in both symptom formation and in host defense (Hayden, et ai, 
1 998, J Clin Invest 1 01, 643). Overexpression of 1L-6 has been implicated in the 

! 5 pathology of a number of diseases including multiple myeloma, rheumatoid arthritis, 
Castleman's disease, psoriasis and postmenopausal osteoporosis (Simpson, et a!., 1997, 
Protein Set 6, 929). Compounds that interfered with the production of cytokines 
including IL-6, and TNF were effective in blocking a passive cutaneous anaphylaxis in 
mice (Schoiz et a!., 1998, J. Med. Chem., 41, 1050). 

20 

GM-CSF is another proinflammatory cytokine with relevance to a number of therapeutic 
diseases. It influences not only proliferation and differentiation of stem cells but also 
regulates several other ceils involved in acute and chronic inflammation. Treatment with 
GM-CSF has been attempted in a number of disease states including burn-wound healing, 

25 skin-graft resolution as well as cytostatic and radiotherapy induced mucositis (Masucci, 
1996, Medical Oncology 13: 149). GM-CSF also appears to play a role in the replication 
of human immunodeficiency virus (HIV) in cells of macrophage lineage with relevance 
to AIDS therapy (Crowe et al, 1 997. Journal of Leukocyte Biology 62, 4 i ). Bronchial 
asthma is characterised by an inflammatory process in lungs. Involved cytokines include 

30 GM-CSF amongst others (Lee, 1 998, JR Call Physicians Land 32, 56). 
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Interferon y (IFN y) has been implicated in a number of diseases. It has been associated 
with increased collagen deposition that is a central histopathobgical feature of graft - 
versus-host disease (Parkman. 1998. Curr Op in Hematol 5. 22) following kidney 
transplantation, a patient was diagnosed with acute myelogenous leukemia. 
5 Retrospective analysis of peripheral blood cytokines revealed elevated levels of GM-CSF 
and IFN y. These elevated levels coincided with a rise in peripheral blood white cell 
count {Burke, et al. 1995, Leuk Lymphoma. IfL 17.3). The development of insulin- 
dependent diabetes ( hype 1 } can be correlated whh the accumulation in pancreatic islet 
cells ofT-ceils producing IFN y (Ablumanits, et aL, 1998, J Auioinmun. 11, 73), IFN y 

10 along with TNX\ IL-2 and IL-6 lead to the activation of most peripheral T -cells prior to 
the development of lesions in the central nervous system for diseases such as multiple 
sclerosis (MS) and AIDS dementia complex (Martino et a'L 1 998. Ann Neurol 43, 340). 
Atherosclerotic lesions result in arterial disease that can lead to cardiac and cerebral 
infarction. Many activated immune cells are present in these lesions, mainly T-eeils and 

! 5 macrophages. These cells produce large amounts of proinflammatory cytokines such as 
TNF, IL-1 and IFN y. These cytokines are thought to be involved in promoting apoptosis 
or programmed cell death of the surrounding vascular smooth muscle ceils resulting in 
the atherosclerotic lesions (Geng, 1997, Heart Vessels Suppl 12, 76). Allergic subjects 
produce roRNA specific for IFN y following challenge with Vespula venom (Bonay. et 

20 al, 1997, Clin Exp Immunol 109, 342). The expression of a number of cytokines, 
including IFN y has been shown to increase following a delayed type hypersensitivity 
reaction thus indicating a role for IFN y in atopic dermatitis (Szepictowski, et al, 1997, 
Br J Dermatol. 13 7, 195). Histopathologic and immunohistologic studies were 
performed in cases of fatal cerebral malaria. Evidence for elevated IFN y amongst other 

25 cytokines was observed indicating a role in this disease (Udomsangpetch el al, 1997, Am 
J Trap MetUfyg. 57. SOI). The importance of free radical species in the pathogenesis of 
various infectious diseases has been established. The nitric oxide synthesis pathway is 
activated in response to infection with certain viruses via the induction of 
proinflammatory cytokines such as IFN y (Akaike, el al., 1 998, Proc Sac Exp Biol Med 

30 217, 64). Patients, chronically infected with hepatitis B virus (HBV) can develop 

cirrhosis and hepatocellular carcinoma. Viral gene expression and replication in HB V 
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! ansgenic mice, can be su > >re.ssed - a post-transcriptional n echa sism ned ated b) 1 FN 
y, TNF and 3L-2 (Chisari. e/ 1 995. Springer Setmn hnmunopaihol. 1 7. 261). IFN y 
can selectively inhibit cytokine induced bone resorption. It appears to do this via the 
imermediacy of nitric oxide (NO c! s an important re t< > > ecule in bone 
5 remodeling. NO may be involved as a mediator of bone disease for such diseases as; the 
rheumatoid arthritis, tumor associated osteolysis and postmenopausal osteoporosis 
(Evans, elal, 1996. J Bane Miner Res, U, 300). Studies with gene deficient mice have 
demonstrated that the 1L-12 dependent production of IFN y is critical in the control of 
early parasitic growth. Although this process is independent of nitric oxide the control of 

10 chronic infection does appear to be MO dependent (Alexander et aL, 1 997, Philos Tram 
R Sac land B Biol Set 352. i 355). NO is an important vasodilator and convincing 
evidence exists for its role in cardiovascular shock (Kilbourn, et aL 1 997, Ois Man. 43, 
277). IFN y is required for progression of chronic intestinal inflammation in such 
diseases as Crohn's disease and inflammatory bowel disease (IBD) presumably through 

) 5 the intermediacy of CD4+ lymphocytes probably of the Ti ll phenotypc (Sartor 1996, 
Aliment Pharmacol Ther, lOSuppl 2, 43). An elevated level of serum lgE is associated 
with various atopic diseases such as bronchial asthma and atopic dermatitis. The level of 
IFN y was negati vely correlated with serum IgE suggesting a role for IFN y in atopic * 
patients (Teramoto et al, 1998, Clin Exp Allergy 28, 74). 

20 

Compounds which modulate release of one or more of the aforementioned inflammatory 
cytokines can be useful in treating diseases associated with release of these cytokines. For 
example, WO 98/52558 discloses hcteroaryJ urea compounds which are indicated to be 
useful in treating cytokine mediated diseases. WO 99/23091 discloses another class of 
25 urea compounds which are useful as anti-inflammatory agents. 

U.S. Pat. No. 5 J 62,360 discloses N-substituted aryl-N'-heterocyclic substituted urea 
compounds which are described as being useful for treating hypercholesterolemia and 
atherocSerosis. 
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The work cited above supports the principle that inhibition of cytokine production will be 
beneficial in the treatment of various disease .states. Some protein therapeutics are in late 
development or have been approved for use in particular diseases. Protein therapeutics 
are costly to produce and have bioavailability and stability problems. Therefore a need 
5 exists for new small molecule inhibitors of cytokine production with optimized efficacy, 
pharmacokinetic and safety profiles. 

RR1H M M MxRYf u \\u J\VT\1 tO\ 

i o In view of the work cited above there is a clear need for compounds that inhibit cytokine 
production in order to treat various disease states. 

It is therefore an object of the invention to provide novel compounds which inhibit the 
release of inflammatory cytokines such as inter! eukin-1 and tumor necrosis factor. 

15 

It is a further object of the invention to provide methods for treating diseases and 
pathological conditions involving inflammation such as chronic inflammatory disease, 
using the novel compounds of the invention. 

20 it is yet a further object of the invention to provide processes of preparation of the above- 
mentioned novel compounds. 



DETAILED DE SCRIPTION OF THE INVENTION 
In one generic aspect of the invention, there is provided compounds of the fbrmuia(i); 
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W 

! ! 
H H 

0) 

5 wherein: 

Art is selected from the group consisting of: 

pyrrole, pyrrolidine, pyrazoie. imidazole, oxazoie. thiazoie, furan and thiophene; 
JO wherein Ar t may be substituted by one or more R } , R 2 or R 5 ; 

Av2 is: 

phenyl, naphthyi, quinoline, isoquinoiine, tetrahydronaphthyl, tetrahydroquinoline, 
15 tetrahydroisoquinoline. benzimidazole, benzofuran, indanyl, tndenyl or indole each being 
optionally substituted with zero to three R 3 groups; 

Xis: 

a) a Cvs cycloalkyl or cycloalkenyl optionally substituted with 0-2 oxo groups or 0-3 Cm 
20 branched or unbranched alkyl. Cm alkoxy or C M alkylamino chains; 

b) phenyl, furan, thiophene, pyrrole, inudazolyj, pyridine, pyrimidine. pyridinone, 
dihydropyridinone, maieimide. dihydrornaieimide, plperdine, pipcrazine or pyrazine each 
being optionally independently substituted with 0-3 Cm branched or unbranched alkyl 
CMalkoxy, hydroxy, nitrile, mono- or di-(C w alkyl)arnino, C ; aikyi-S(G) m , or halogen; 

25 Y is: 

a bond or a C M saturated or unsaturated branched or unbranched carbon chain optionally 
partially or fully halogenated, wherein one or more methylene groups are optionally 
replaced by O, NH, SfO), S(0) 2 or S and wherein Y is optionally independently 

10 
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substituted with 0-2 oxo groups and one or more Cm branched or unbranched alkyl 
which may be substituted by one or more halogen atoms; 

Z is: 

a) phenyl, pyridine, pyrrolidine, pyridazine. imidazole, furan, thiophene. pyran, which 
arc optionally substituted with one to three groups consisting of halogen, C K , aikyl, 
C w alkoxy, hydroxy, mono- or di-(C K ; alk.yl)amino> Cm alkyl«S(0) m , COOH and 
phenyiaromo wherein the phenyl ring is optionally substituted with one to two groups 

10 consisting of halogen, C f _ 6 alk y 1 and C m alkoxy; 

b) tetrahydropyran, tetrahydrofuran. 3 3-dioxolanone, 1,3-dioxanone, 1.4-dioxane, 
morpholine. thiomorpholme. thiomorpholine sulfoxide, piperidine, piperidinone, 
piperazine, tetrahydropyrimidone, cyelohexanone, cyelohexanol, pentamethylene 
sulfide, pentamethylene sulfoxide, pentamethylene sulfone, tetramethyiene sulfide, 

15 tetramethylene sulfoxide or tetramethyiene sulfone which are optionally substituted 

with one to three groups consisting of nitrile, Cm alkyl, Cm alkoxy. hydroxy, mono- 
or di~{Ci„3 alkyl)ataino-C|.} alkyl, phenyiaraino-C 5 . 3 alkyl and Cm alkoxy-Cui alkyl; 

c) Cm alkoxy, secondary or tertiary amine wherein the amino nitrogen is covalently 
bonded to groups selected from the group consisting of C Ki alkyl, C}„ 5 aJkoxyalkyl f 

20 pyridinyl-Cj.j alkyl, imidazotyi-Cw alkyl, tetrahydrofuranyl-Cj.j alkyl, phenyiamino, 
wherein the phenyl ring is optionally substituted with one to two halogen, Cm 
alkoxy, hydroxy or mono- or di-{C K ; alkyl )amino. Cm alkyl-S(0) m . and phenyl - 
S(0) m , wherein the phenyl ring is optionally substituted with one to two halogen, Cm 
alkoxy, hydroxy or mono- or dKCj.j alkyl)amtno; 

25 

R, is: 

(a) C 3 .j 0 branched or unbranched alkyl optionally partially or fully halogenated and 
optionally substituted with one to three phenyl naphthyl or heterocyclic groups 
30 selected from the group consisting of pyridinyl, pyriimdmyL pyrazinyi, pyridazmyl, 
pyrrolyl, intidazolyl, pyrazolyL thienyl, furyL isowolyi and isothiazolyl; each such 
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phenyl, naphthyl or heterocycie selected from the group hereinabove described in this 
paragraph, and being substituted with 0 to 5 groups selected from the group 
consisting of halogen, C s . & branched or unbranched alky! which is optionally partially 
or fully haiogenated. Qmj cycloalkyL C ? , s cyclnalkenyl. hydroxy, nitrite, C ; . 3 alkyloxy 
5 which is optionally partially or fully haiogenated, NH 2 C(0) and 

di(C|.;,}alkylamtnocarbonyl; 

(b) C? >cycioalkyi selected from the group consisting of cyelopropyh cyclobutyi, 
cyeiopentanyl, cydohexanyl, cydoheptanvt bkyclopentanyi. bieyclobexanyi and 
bicycloheptanyl each being optionally be partially or fully haiogenated and optionally 

!{> substituted with one to three €;.;■. alky! groups, or an analog of such cycioalkyl group 

wherein one to three ring methylene groups are replaced by groups independently 
selected from the group consisting of O, S, CHOH. ><><), >OS and NH: 

(c) Qmo branched alkenyl optionally partially or fully haiogenated and optionally 
substituted with one to three Ch.s branched or unbranched alkyi, phenyl, naphthyl or 

15 heterocyclic groups, with each such heterocyclic group being independently selected 

from the group consisting of pyridinyl, pyriraidinyl, pyrazinyl, pyridasanyi, pyrrolyl, 
imidazoiyl. pyrazolyl. thienyh fury I isoxazolyl and isothiazojyl, and each such 
phenyl, naphthyl or heterocyclic group being substituted with 0 to 5 groups selected 
from the group consisting of halogen. Cue, branched or unbranched alkyi which is 

20 optionally partially or fully haiogenated. cyclopropyl, cyclobutyi cyclopentanyl, 
cydohexanyl, cyeloheptanyl, bicyclopentanyl, bicyclohexanyl, bicycloheptanyl, 
hydroxy, nitrite, C f ..? alkoxy which is optionally partially or fully haiogenated, 
NH 2 C(0) and mono- or ditCh 3 )alkylaminocarbonyl; 

(d) a C5-7 cycloalkenyl selected from the group consisting of cyclopentenyl 

25 cyclohexenyl, cyelohexaclienyi. cycloheptenyL cycloheptadtenyl, bicyclohexenyl and 
bicycloheptenyl wherein such cycloalkenyl group is optionally substituted with one 
to three C t . 3 alkyi groups; 

(e) nitride; or 

(0 Ci-e branched or unbranched alkoxycarbonyl C w> branched or unbranched 
30 alkyiaminocarbonyl, C,.„ branched or unbranched alkylcarbonylamino-Ci^-alkyl; 
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Ra is: 

a C14 branched or unbranched alky! optionally partially or fully halogenated, acetyl, 
amy!, C M branched or unbranched aikoxy optionally partially or fully halogenaied, 
s halogen, methoxycarboriyl or phenybutfonyl; 

is; 

a) phenyl naphthyl or heterocyclic group selected from the group consisting of 

10 pyridinyl, pyrimidmyl pyrazmyi, pyridazinyl, pyrrolyl imidazoiyl, pyrazotyl 
thienyl fund, tetrahydrofuryl isoxazolyl isothiazolyl quinoiinyl isoquinolinyl 
mdolyl, benzimidaxolyl, benzofuranyl benzoxazolyl, benzisoxazolyl benzpyrazolyl, 
benzotiiiofuranyl cinnohnyl pterindinyl phthalaziuy I naphthypyridinyl, 
quinoxalinyl, qufnazoHnyl purinyl and indazolyl, wherein such phenyl, naphthyl or 

15 heterocyclic group is optionally substituted with one to five groups selected from the 
group consisting of phenyl, naphthyl heterocycle selected from the group 
hereinabove described in this paragraph, C f . f) branched or unbranched alkyl which is 
optionally partially or fully halogenated, cyciopropyl, cyclobutyl, eyciopentyl 
eyclohexyl, cycloheptyl, bicyclopentyl, bicyclohexyl bioyclohepfyl, phenyl C w 

20 alkyl naphthyl C,. 5 alkyl halogen, hydroxy, nitrite, C , . 3 alkyloxy which may 

optionally be partially or fully halogenated. phenyJoxy, naphthyloxy, heteraryloxy 
wherein the heterocyclic moiety is selected from the group hereinabove described in 
this paragraph, nhro, amino, mono- or dKCwJalkylamino, phenylamino, 
naphthyiamino, heterocyciyi amino wherein the heterocyefyl moiety is selected from 

25 the group hereinabove described in this paragraph, NH 2 C{0), a mono- or dlCs- 

3 )alkyl aminocarbonyl, C». 5 aiky!-C{0)-CM alkyl, amino-C^ alkyl mono- ordi-(Ci. 
3 )aIkylamino-Ci.5 alkyl amino-S(0}>, di-(C,. 3 )atkylamino-S(0)2, Rt-Ci-s alkyl, R 3 - 
C 5 . s aikoxy, R 6 C{0)-C KS alkyl andR--Ci. 5 alkyI(R 8 )N, carboxy-mono- or di~(CV 5 > 
aikyi-amino; 

30 b) a fused aryt selected from the group consisting of benzocyclobutany I indanyl, 
indeoyl dihydronaphthyl tetrahydronaphthyl bejizocyctoheptanyl and 
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bejizocyclohepienyL or a fused heterocy clyl selected from the group consisting of 
cy el o pentenopy rid ine. eyclobexanopyridine. cycJopenianopyrimidine. 
cyelohexanopyrimidine. cyclopeatanopyrazine. cyeiohexanopyrazme, 
eycSopentanopyridazme. cyciohexanopyridazine, cyciopentanoqutnoline, 
5 cyclohexanoquinoline. cyclopentanoisoquinoime, cyclohexanoisoquinoline, 
cyclopentanoindole. cycbhexanoindole, cyciopentanobenximidazole, 
cyclohexanobenzimidazole, cyclopemanobco2oxaz»le, cydohcxanobenzoxazole, 
cyclopentamnmidazole, cyciohexanoimidazole. cyclopentanothiophene and 
cyckshexanothiophcne; wherein the fused aryl or fused heterocyclyi ring is substituted 

10 with 0 to 3 groups independently selected from the group consisting of phenyl 

naphthyl and heterocyclyi selected from the group consisting ofpyridinyl, 
pyrimidinyl, pyrazinyl, pyridaxinyL pyrrolyt imidazolyf pyrazolyl, thienyl, luryi, 
isoxazolyi, and isothiaxolyl, C u . branched or unbranched alkyl which is optionally 
partially or fully halogenated, halogen, nitrile, Cj.j alkoxy which is optionally 

15 partially or ful ly halogenated, phenyloxy, naphthyloxy, heterocyelyloxy wherein the 
heterocyclyi moiety is selected from the group hereinabove described in this 
paragraph, nitre, amino, mono- or dKC^alkykmino, phenyiamino, naphthylamino, 
heterocyciylamino wherein the heterocyclyi moiety is selected from the group 
hereinabove described in this paragraph, NH 2 C(0), a mono- or dt-(Ci. 3 )alkyl 

20 aminocarbonyl, C M alkyl-OC(O), Cm aikyl-C(0)-C M branched or unbranched alkyl, 
an ammo-Cj.5 alkyl, mono- or di-(C j. 3 )alkylamino-C t. 5 alkyl, R* -Cm alkyl, R w -Ci- S 
alkoxy, R !r -C(()}-C,, 5 alkyl, and R, 2 -C,. 5 aIkyl(Rn)N; 

c) cycloalkyl selected from the group consisting of cyciopentyl, cyciohexyl, 
cycloheptyl, bicyclopentyi, bkyclohexyl and bicyeiohepiyl. wherein the cycloalkyl is 

25 optionally partially or fully halogenated and optionally substituted with one to three 
Cj.3 alkyl groups; 

d) C 5 ,7 cydoalkenyl selected from the group consisting of cyclopentenyl, cyclohexenyl, 
cyclohexadienyi, cycloheptenyk cycloheptadienyl bicyciohexenyl and 

30 bicycloheptenyl wherein such cydoalkenyl group is optionally substituted with one 
to three Cj.j alkyl groups; 
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e) acetyl. aroyL alkoKyearbouylaikyl or phenylsultonyi; or 

f) Cj.f> branched or unbranched alky! optionally partially or fully halogenated; 

5 

or Rf and R: taken together may optionally form a fused phenyl or pyndmyi ring; 

each R s and R..$ is independently selected horn the group consisting of: 
hydrogen and Cm branched or unbranched alky! optionally be partially or fully 
s 0 halogenated; 

each Rj, Rj, R*. R?, R>> Rio. Ru and R n k independently selected from the group 
consisting of morphoiine, piperidine. piperazine, imidazole and tetrazole; 

! 5 m is 0, 1 or 2; 

WisOorS and 

pharmaceuticals y acceptable derivatives thereof. 

20 

In one embodiment of the invention there are compounds of the formnla(l) as provided 
above and wherein: 

25 Arj is naphthyl teirahydronaphthyl indanyi or tndenyl and 

W is O. 

In another embodiment of the invention, there are the compounds of the formula (I) as 
provided immediately above and wherein: 
30 An is selected from thiophene and pyrazole; 
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X is C>oeyeloa!kyi or Ck^cycbalkcnyi optionally substituted with 0-2 oxo groups 
or 0-3 Cs..j branched or un branched alkyS. Cm alkoxy or Cm aikyianuno; or X is phenyl, 
pyridine tt e. pyrimid h being o tioo d y 

independently substituted with 0-3 Cm branched or unbranched aikyi. Ci^aikoxy. 
5 hydroxy, nitrite, mono- r>rdi-(C{..5 alkyl)armno, Cj-« alkyl-SCp)^ or halogen; 

R } is C M alkyi branched or unbranched, cyeiopropyl or cyclohexy! optionally 
partially or fully halogenated and optionally substituted with one to three C K * aikyi 
groups; 

R 3 is Chalky! branched or unbranched. phenyl pyrimidinyh pyrazoiyi or 
SO pyridine! each being optionally substituted as described hereinabove in the broadest 

generic aspect, alkoxycarbonyiaikyi or cyeiopropyl or cyciopentyl optionally substituted 
as described hereinabove in the broadest generic aspect. 

in yet another embodiment of the invention are the compounds of the formula(I) as 
15 provided immediately above and wherein; 
Ari is pyrazole; 

X is eyclopentenyl, eyclohexenyl or cycloheptenyl, optionally substituted with an 
oxo group or 0-3 Cm branched or unbranched aikyi Ct^alkoxy or Cj-jaikylamino; or X 
is phenyl, pyridine, furan or thiophene each being optionally independently substituted 
20 with 0-3 Cm branched or unbranched aikyi. C^odkoxy, hydroxy, nitrile, mono- or di- 
(Ci ■ 1 - i v i . { dky l S(0) m or halogen. 

In yet still another embodiment of the invention there the compounds of the fbrmuia(I) as 
provided immediately above and wherein: 
25 Y is -CH2-, -CH2CH2-. -CH2NH-, -CH2CH2NH- or a bond: 

and 

Zis 

phenyl, imidazole, furan, piperazine. tetrahydropyran, morpholine, thiomorpholtne, 
30 thiomorphoiine sulfoxide, piperidine, pyridine, secondary or tertiary amine wherein the 
amino nitrogen is covalently bonded to groups selected from the group consisting of C } ,-; 



1.6 
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alky! and Ci^ alkoxyalkyl. phenyiamino wherein the phenyl ring is optionally substituted 
with one to two halogen. €j. f . alkoxy. hydroxy or mono- or di-fCte, alky i (amino. Cui 
alkyi-S(0) m and pheny!-S(0> Ri wherein the phenyl ring is optionally substituted with one 
to two halogen, Cm, aikoxy. hydroxy or mono- or dHC;o aikyDanrmo. 

In yet a further embodiment of the invention there are the compounds of the formulae I) as 
provided immediately above and wherein: 

At] is 5-/0/7- •buty!-pyrazol-3-yk wherein the py vazole ring may be substituted by 

10 R 3 is C t _jalkyi branched or unbranched, phenyl, pyriraidinyi. pyrazobl pyridinyl 

each being optionally substituted a> described hereinabove in the broadest generic aspect, 
aikoxycarbonylalkyl or cyciopropyl or cyciopentyi optionally substituted as described 
hereinabove in the broadest generic aspect. 

15 In a still yet farther embodiment of the invention there are the compounds of the 
formiiia(I) as provided immediately above, and wherein X is pyridinyl. 

In yet another further embodiment of the invention there are the compounds of the 
formuia(i) as provided immediately above and wherein the pyridinyl is attached to Ax\ 
20 via the 3-pyridiny! position. 

The following are representative compounds of fbrmula(I) of the invention; 

H5-/er^butyl-2-j>tolyl-2H^ 
25 yljurea; 

1 -j 5-fer/-biityb2-p-toly J -21 l-pyrazoI-3-yf j-3-(4-(4-(morpholin-4-yl- 
meihy I ipheny * i lap ■ thalen- f -yi jurea; 

30 H5-te>Y-buty!~2-^ 

yi)ethy})phcnyl.)naphthalen-i-yljurea; 

H5-ferrtutyb2-p-tolyi-2Himm^ 
yl]nrea; 

35 
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1 -( 5-ftrrMwtyl-2-p-tol> l-2H-pyrazol-3«yll -3-j 4-( 3-{ morphoiin-4- y i mhenvi 'maphlhalen-! - 
yijurea: 

!'[5-^^bu.{yl-2-/?4olyl-2H-pymzDl-3-y!]-3-[4-(3Kmoipholm-4-yl- 
-; irea; 

H5-fe^bmyl-2-/MoivI-2H^ 
y]}napinha!er;-l -yijurea; 

l-[5-/t?r/-but>]-2"/.>"toly !-'2i I-pyraz.i>l^ 
vl}naphtha!ei>l -yijurea; 

l-[5-/er^butyI-2-/Molyl-2H-p\ra^ 
yi)naphthaien-l-yi|urea; 

H5-'t^butyl-2-(6-roethyl-pyrid^^ 
yimeihyl-pyridin-3-y[;naphihalcn-l'yrjurea: 

H5-*m4™tyI-2-methyl~2H~py 
yi)naphtha!en- 1 -yl|isrea; 

1 -[5-/ert-butyl-2-phenyl-2I l-pyrai«)l-3-yI3-3-[4-(4«piperdin-I-yliTiethyl- 
phenyi)iiaphtliaieii- 1 -yijurea; 

yl)mei!n4phenyl)naphtha!en-!-yl3«rea; 

H5-fm-butyl-2-p-toivI-2H~py^^ 
roethyl)pheuy 1 jnaphthalen- ! -yijurea; 

H5~/m-birty3-2-(6-metM^ 
pyridiH-3->'i)Haphihalen-i-yi]urea; 

J-p^r^butyl-2K6-methy1-pyridin-3-y!)-2H<pymzol->3->yI3-3-t4-(6-(1-oxo. 
thiomorpho!m-4-ySmethynpvridino-y!)naphihakn-i -yljiirea; 

H5~/ert~butyl-2-/>-tolyl^ 

> 1 n i 1 i den ijou 

H>^r/-butyl-2-(6-oiethyi-pynd!n^ 
yimethy]-pyridmo-yi)naphtba!en~l-yi'jurea; 

I -{5-/er?-buty!-2-(6-metliy i -pyridin -3-yl )-2H-py raze 1 - 3 -yl }-3-{4-t'6-(l-oxo- 
tetrahydrothiophen-3 -y!.metbyl)pyridin-3-y rmaphthaien- 1 -yl]urea; 
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1 -[5-/m-btHyKM6-methy^^^ 
y!raeihyi}pyrid;vi-3.yi)iuiphthaien-?-yi]urea; 

1 .[2-(3-dimethylaminomcthylphcnyl>-5>( i -methyUyc}ohexyl)"2H-pyra2ol-3-y{3-3.[4-(6< 
5 inorphorii;-4-yljTicthy)-pyridin-3-yl}naphthafen-l-yHurea; 

1 -|2-(5-(1 -methyl-cyclohexyi 6-meil l-pyridm-3-yl) I :! -p yr azoi - 3 -y T| - 3 - 1 4-(6 
raorpholin-4-ylniethyl-pvridii)-3->1}naphthaien-l-yi]urea: 

io H5-/er/~butyl-2-^ 
ytjnaphdialen- 1 -yf 'jurea; 

H5-fcr/4u%l-2-{6-meti^ 

morphoiin-4-yl-ethoxy jpht-ny 1 tnaphihalen- 1 -yijurea: 

15 

H5^?r/-butyl-2-<6-methyK 
eihoxy iphenyl maphthalen- 1 -yijurea: 

l-[5Hr<?^butyl~2-(6-mediyi-py^ 
20 (din.'*', amino) enyl)napht a I on- 1 -yijurea; 

1- [5-/^4MyJ-2-(6-meihyl-pyridifl-3->a)-2Ii-pyrazo]'3-ylJ-344-3^ 
(metir lsulfonyl)phenj m tphthaien-l-yl jurea: 

25 5-^-hutyl-3-{3-f4-(6-morpholm 

yijureid t) e '-carboxylic acid methyl ester; 

5-/err-buty!-3- { 3-(4^'6-mc^holin-4-ylmethyl-pyridin-3-yl)naphthalen- 1 - 
yljureido } thiophene-2 -carboxylic acid methyiamide; 

30 

5-feft-butyi- 1 -meiby]-3-{ 344-{6-marpho]in4->dmethyl-pyridin-3-yi)naphtha.]en- 1 - 
yljureido}- 1 H-pyrrole-2-carboxylic acid methyl ester; 

5-terNbutyl-l~methy1~3~{3-[4-<6-morph^ 
35 yljureido}- 1 H-pyrrole-2-carboxylic acid methyiamide; 

2- acefyiaraino N-(5-/i'r/~buty 
l-yi}ureido}lhiophe»-2-ylmethyl)acetamidc; 

40 I -[5~/£r/-bufyl-2-/>toiy^^ 3 - 

enyl)naphthaien- 1 -yi jurea; 

l-[5-/m-buty1-2-/Mo!yi-2H~p^ 
enyi)aaphthafen- 1 -yijurea; 

45 
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l-[5-/tT^butyi-2-/?-toiyl-2Ii-pyrazol-3-ylJ~3~j4-(3-(2-morphoiin^yj- 
ethyiamino)cyciohex- 1 -enyl)naphthaien- 1 -yl'jurea; 

1~[5-/m-butyl-2-p-to!yl-2I-I-pyiB2oW^^ 
eiiyl)naphthak'it- 1 -yijurea; 

H5-fe^butyJ-2-{6-meihyl-pyrid^ 
methylamiiwX7clobcK-!-enyim3phthalen-!-yi]urea: 

l-[5-/^-buiyl-276-methy:-pyndin-3^ 

(dime{nyia^iinoeihyiominokyciohex-l-enyl}naplnhaien-] -yijurea: 

145-/<Mutyi~2~(6-methyl-pyndb^ 
n5ethylan)mo)cyck>hex-l-enyl)naphtha1en-l-yl|«rea; 

H>ter/-bmyi~2^6-nK^hyj~pyr^ 

methylami no)cyciohex- 1 -envlmaphihalen- i -yljurea; 

14$-ter/-but.yi~2-(6-methy3-pyr^ 
phenyiethylamino)cyclohex-]-enyi}naphtha1en~l-yI)iJrea; 

1-[5-^r^butyl-2-(6-raethyl-pyridin-3-ylV2H-pyfazoi-3-yi]-3-[4~(3- 
meU iamin cyciohex-1 enyl)naphthaien 1 y I jurea; 



H5~r^buiyi-2-(6-methybp 

ethylam ino)cyelohex- 1 -enyl)naphthakn-l -y]|urea: 

l-[5-?^butyl-2-(6-methyl-pyridin-3~y3}-2H-pyrazol-3-y!]~3~[4 
ethyiaminojcyciohex- 1 -eny i)naphthaien- i -yl jurea; 

H5-/c^butyl-2^6-methy]-pyri^^ 
ethylami»o)cycIohex- 1 -eny[)naphthalen-l -yi jurea; 

1-[5^err-butyl-2-(6-me%l-pyrid^ 

methylami no)cyclohex- 1 -enyl)naphthalen- 1 -yi jurea; 

H5Hte^bui}4-2-(6~me%^ 

methoxypheayl)ethyIammo)cyclohex-1 -eny!)naphtfealett-l -yljurea; 

H5~^^buiyl~2-/>4olyl--2l^pyr^ 
cycle-hex- 1 ~eny!)naphthalen~ 1 ~yl jurea; 

H5^M>u*yl-2-^oiyl-2H-pyn^ 
ylraefeyl)-3-oxo-cyc!ohex- i -eny ! .)n.aphthaien~l -yljurea; 
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H5-/<?rM>utyl-2-/?-tol yl-2H-pyrazot-3- yi j-3-[4-(4-{ \ -oxo-thiomorpholi»-4-ylnielhyl)-3- 
oxo-eyclohex- i -etn i ir..iphtl uses .■■ I -y f jurea; 

H5-/en'~biuyl-2^tosyl-2!i-pyra 
5 eyclohex-1 -enyljnaphthaien-l-yljurea; 

HS~/i?^butyi-2-(6-methyi^ 

py.ran-4-ylmethyi> 1 »2.3.6-te{rahydro-pyridin-4-yI}naphthalen- i -yljurea; 

! 0 1 -j>/m-huty l-2-(6-methyl-pyridin-3-yl>-2H-pyra2ol-3-yl]-3-|;4-(2-oxiv 1 -pyridin-4 - 
yimethyi-piperdin-4-y l)naphthal.en- ! -yi'jurea; 

MS-ter?-butyi-2-/Motyi^ 
pyridm-4-yl )naphthalen- 1 -yijurea; 



H5-/<?rNbutyl-2K6-memyl^ 

i ,2,3,6-tetrahydro-pyridin-4-yi)naphthalen - 1 • yijurea; 

5-/*r/-buty!-3- (3-[4-(6-oxo- 1 -pyridm-4~yi- 1 ,2,3 > 6«teirahydro-pyridm-4-yl)naphtha]en- i - 
20 yI]wetdo}thiophene-2-carboxyHc acid methyl ester; 



25 5-fer^butyl~I-memyl~3-{344-{6^^ 

yl)naphthaien-l-yljureido}pynole-2-carboxyUc acid methyl amide; 

5-fer/-butyI-3-{344-(3-morpholin^yl-cyclohex-]^ny1)naphdialen-{- 
yijureido \ thiophene-2-carboxylic acid methyl ester; 

30 

5^m-butyi-l-meUiyl-3-{3-[4<3-morpto 
yr|ureido}pyiToie-2-carboxylic acid methyl ester; and 

5-/en-buiy1- ] -methyl-3- { 3-(4-(3-morphoiin-4-y!-cyclohex- 1 -eny iinaphthalen- 1 - 
35 yl}ureido}pyrroIe-2-carboxyiic acid methyl amide and 

the pharnraeeuticaliy acceptable derivatives thereof. 



40 la another embodiment of the invention there are provided the following compounds of 
formula(l): 



H5~/e^bttty]-2-/MoM-2Hi^^^ 
methyl }phei - iphthaien-l-yijurea; 

45 



5-/er /-butyl- 1 -methyl-3 - { 3- j 4-(6 
yl)rj ip] :h:v,\: I \ Ijureidoij v >> 



■x; 



• 3 ,2,3 ,6-tetrahydro-pvr idin-4- 
methyl ester;' 
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l-[5-/c';v-butyl-2-/>to!y!-2H-pyrazol-3-yl]-344.{4-(2-(jtnotpho!in-4- 
yl)ethyi.>pheny! ;>naphthalen- i -ytjwea: 

14'5.^/7.butyl-2v>toIy!-2H-pyraaol-3-yl|-3.[4-(3KmoipboHn4-Yl- 
5 methyl ;>pheny!)naphihalen- l-yljurea: 



H5^r^butyl«2-/>-to1>i-2H^^ 
yi)naphthakn-i -yljurea; 

!0 H>^~kutyl-2^oly}-2H-pyraz^ 
yl)naphthaien- ! -y! jurea; 

H5-/«r/-butyI-2Y>tofyl-2H-pyraH>^ 
yj )naphthalen- 1 -yljurea; 

15 

l-[5-/e>7-bi»tyl-2-{6-meaiy!-pyridinO-yi)-2H-pyra20l-3-yl]-3 
yjm<.nbyb.pyridin-3-yl}naphtbaIen--l-yl}urea: 

H5-/erfrbutyI-2-meiiiyi^ 
20 y Ijnaphthalen- 1 -yljurea and 

the pharmaceutical^* acceptable derivatives thereof. 



25 

In another generic aspect of the invention, there are provided compounds of the formula 
(la): 



(la) 



35 wherein: 



An is; 



pyrrole, pyrrolidine, pyrazole, imidazole, oxazok\ thiazole, furan and thiophene; 
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wherein Ar t is optionally substituted by one or more R s . R 2 or R 3 ; 

Ar 3 . is: 

5 phenyl, naphthyi. quinoline. isoquinntine. tetrahydronaphthyl, tetrahydroquinoline, 
tetrahydroisoquinoline. benztmidazoie. henzofuran, indanyh indenyl and indole each 
being optionaiiy substituted with zero to three R 2 groups: 

Xis: 

Hi 

a Cs.s cycioalkyl or cycioalkeuyl optionally substituted with one to two oxo groups or one 
to three Cm alkyt C, ... aikoxy or C M aikylammo chains each being branched or 
unbranched; 

! 5 phenyl, furanyk thienyi, pyrroJyk pyrazolyl, imidazoiyi, pyridinyl tetrahydropyridinyl, 
pyrimidiny], pyridmonyk dihydropyrklmonyl, maleimsdyl dihydromaleimidyl, 
pipcrdinyi, benamidamie, 3H-imidazo[4 ( 5-b]pyridine, piperazinyk pyridazinyl or 
pyrazinyl; each being optionaiiy independently substituted with one to three Cm alkyl, 
CMftUtoxy, hydroxy, nitrite, amino, mono- or di-(Cj. 3 a!kyI)amino, mono- or di-(Ctj 

20 alkylamino)carbonyi, NH 2 C(0) ; C,. 6 alkyi-SfO)™ or halogen; 

Yis: 

a bond or a Cm saturated or unsaturated branched or unbranched carbon chain optionaiiy 
25 partially or fully halogenated, wherein one or more C atoms are optionaiiy replaced by O, 
N, or S(0) ! » and wherein Y is optionaiiy independently substituted with one to two oxo 
groups, nitrile, phenyl, hydroxy or one or more C M alkyl optionaiiy substituted by one or 
more halogen atoms; 

30 2 is: 
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aryl. mdanyi. heieroaryi selected from benzimidazoiyl pyridinyl pyrimidinyl 
pyridazinyl pyrazinyL imidazolyl pyrazoiyl triazolyl tetraznlyl. furanyh fhienyl and 
pyranyl, heterocycle selected from piperazinyl tetrahydropyrimidonyl cyciohexanonyl. 
cyclohexanolyL 2-oxa- or 2-thia-5-aza-bicyclo[2.2.1j|heptanyL peritaraethyiene sulfidyl 

3 pentam ethylene sulfoxidyl pentamethylene sulfonyl, tetramethyiene sulfidyl, 
tetramethyiene sulfoxidyl or tetramethyiene sulfonyl. tetrahydropyranyl. 
tetrahydrofuranyl 1,3-dioxolanonyl 1 ..Vdioxanonyl, ! ,4-dioxanyl, morpholino, 
thiomorphoiino, thiomorphoMno sulfoxidy [. thiomorpholmo sulfonyl. piperidinyl, 
pipcndmonyl. pyrrolidinyl and dioxotanyl 

!0 each of the aforementioned Z are optionally substituted with one to three halogen. Cut 
aikyi C,.* alkoxy, C Ui alkoxy-C ; . 3 alkyl. C s . 6 alkoxycarbonyl, aroyl heteroaroyl 
hctcrocycleCi.jacyl wherein the hetooaryl and .heterocycle are as defined hereinabove in 
this paragraph. C^acyl oxo, hydroxy, pyridinyi-C w alkyl, iirodazoIyI-C K * alkyl 
tetrahydrofuranyi-C;.,! alkyl, nitrile-C } . 5 alkyl, nitrile. carboxy. phenyl wherein the phenyl 

IS ring is optionally substituted with one to two halogen, C )4 alkoxy, hydroxy or mono- or 
di-(Ci.j aikyl)amino, amino-S{0) m , C w alkyl-S(0) m or phenyl-S{0)„, wherein the phenyl 
ring is optionally substituted with one to two halogen, Cr, alkoxy. hydroxy, halogen or 
mono- ordi-(C{.j alkyl)amino; 

or Z is optionally substituted with one to three amino, arainocarbonyl or amino-C^ alkyl 
20 wherein the N atom is optionally independently mono- or di-substituted by aminoC;. 

ealkyl, C^alkyl, arylQwalkyl, C M alkoxy CV 3 alkyl Cm alkoxy, aroyl, C,. 3 acyl C ( . 

3 alkyi-S{0) rff - or aryiCo. 3 alkyl-S(0) ffl ~ each of the aforementioned alkyl and aryl attached 

to the amino group is optionally substituted with one to two halogen, Cj. 6 alkyl, Cm 

alkoxy, hydroxy or mono- or di-(Cj.3 alkyl)amino; 
25 or Z is optionally subs! ituted with one to three aryl, heterocycle or heteroaryl as 

hereinabove described in this paragraph each in turn is optionally substituted by halogen, 

Cj.fi alkyl or C M alkoxy; 

or Z is hydroxy, hydroxyCj^alkyl halogen, nitrile, amino wherein the N atom is 
30 optionally independently mono- or di-siibstituted by Chalky!, aminoC i .«aikyl arylC 0 . 
jalkyl Cm alkoxy C w alkyl, Cj. s alkoxy, aroyl C u myl C 5 . 3 a!kyI~S<0) m - , arylCo^lkyl- 



24 



WO 0W55139 



PCT/US09/03865 



S(0) w - . niirileC M alkyl or C^alkoxyC^alkyi. each of the aforementioned alkyl and aryl 
attached to the amino group is optionally substituted with one to two halogen. Cu* alky!. 
C). 6 alkoxy, hydroxy or mono- or di-(C f .i aikyl)ammo. Ci* aIkoxyheteroarylC w a)kyl, 
heteroarylCo-^alkyl or heterocycyleCe-jalkyi wherein the heteroaryl and heterocycle is 
5 hereinabove described in this paragraph. 

or Z is Chalky! branched or unbranched. C^aikoxy, C^acylammo. mtrileC M alkyl, C|. 6 
alkyl -S(0) m . and phenyl-S(0) m . wherein the phenyl ring is optionally substituted with 
one to two halogen. C f „s aikoxy. hydroxy or mono- or di-(C t . 3 alkyltemino: 

10 Ri is ; 

a) C M(! branched or unbranched alkyl optionally partially or fully halogenated, and 
optionally substituted with one to three phenyl naphthyl or heterocyclic groups selected 
from the group consisting of pyridinyl, pyrimidmyl pymzinyl pyridazinyl pyrroivl, 

i 5 imidazolyi, pyrazolyl, thienyl furyl isoxazolvl and isothiazolyl; each such phenyl, 

naphthyl or heterocycle. selected from the group hereinabove described, being substituted 
with 0 to 5 groups selected from the group consisting of halogen. Cm branched or 
unbranched alkyl which is optionally partially or fully halogenated, C 3 .« cycloalkyl, Cj-s 
eycloalkenyl, hydroxy, nitrile, C t . 3 aifcyloxy which is optionally partially or fully 

20 halogenated, NH 2 €(0) and di(C f .3 )aJkylammocarbon> d; 

b) C.V7 cycloalkyl selected from the group consisting of cyelopropyi, cyclobutyl 
cyciopentyl cyclohexyi, eycioheptyl, bicyciopentyl, hicyelohexyj and bicyclohepcyl, 
each optionally partially or fully halogenated and optionally substituted with one to three 
Cj-3 alky! groups, or an analog of such cycloalkyl group wherein one to three ring 

25 methylene groups are replaced by groups independently selected from the group 
consisting of O. S, CHOIf, XX), >OS and NH; 

c) C3.10 branched alkenyl optionally partially or fully halogenated and optionally 
substituted with one to three Cj.j branched or unbranched alkyl, phenyl, naphthyl or 
heterocyclic groups, with each such heterocyclic group being independently selected 

30 from the group consisting of pyridinyl, pyrimidinyi, pyrazinyi, pyridazinyl pyrrolyl, 
imidazolyi pyrazolyi, thienyl fuiyl, isoxazolyl and isothtazolyL and each such phenyl 
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naphthy! or heterocyclic group being substituted with 0 to 5 groups selected from the 
group consisting of halogen. Cw branched or unbranched alkyl which is optionally 
partially or fully halogenated, cyclopropyh cyelobutyL cyclopentanyL cyclohexanyh 
cycioheptanyl. hicyclopcmanyl. hicyclohexanyl. bicyclohcptanyh hydroxy, nitrile. Cm 
5 alkoxy which is optionally partialh or fulh ha! ~ t emit I HH-d O i and mono- or di(C s . 
CaJkyiaminoearbom-'l: 

d) a C5.7 cydoalkenyl selected from the group consisting of cyciopentenyl, 
cyclohexcnyl. cyciohexadienyl, cyclobeptenyl, cycloheptadienyl, bicyclohexenyl and 
bieyeioheptenyf wherein such cydoalkenyl group is optionally substituted with one to 

K> three Cm alkyl groups: 

e) nitrile; or 

f) Ci-6 branched or unbranched alkoxy carbonyk C f . 6 branched or unbranched 
alkylaminocarbonyl, C f . fi branched or unbranched alkyicarhonylammo-Cj.ralkyh 

15 R 2 is: 

a Cj^ branched or unbranched alkyl optionally partially or folly halogenated and 
optionally substituted with nitrile, 

or R 2 is acetyl, aroyl C M branched or unbranched alkoxy optionally partially or fully 
20 halogenated, halogen, methoxyearbonyl or phenylsuifonyl; 

R 3 is: 

a) phenyl, naphthy] or heterocyclic group selected from the group consisting of 
25 pyridinyh pyrituidiuy! . pyrazinyi, pyridaziuyl. pyrroJyl. imidazoly.1 pyrazoJyl. thienyi. 
furyl, tetiahydrofuryi. isoxazolyl, isothiazolyl, qirinolmyL isoqninoliny!, indolyl. 
benzimidazoiyl benzofuranyi. benzoxazolyk benzisoxazolyb benzpyrazolyl, 
benzothiofuranyl, cinnolinyl, ptermdinyk phthatazinyl. naphthypyridinyl. quinoxahml 
qumazolinyl purtnyl and indazolyl. wherein such phenyl, naphthy I or heterocyclic group 
30 is optionally substituted with one to five groups selected from the group consisting of a 
phenyl, naphthyi, heterocyele selected from the group hereinabove described in this 
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paragraph, Cu, branched or imbranehed alky! which is optionally partial ly or fully 
haiogenated. cyelopropyl, cyciobutyl, cyciopentyi, cyclohexyl, cycloheptyi 
bkyclopentyl bicyciohexyf bi cycloheptyl, phenyl C 5 . 5 alkyi, naphthyl Chalky!, 
halogen, hydroxy, oxo. nitrile, C,.j alkoxy optionally partially or fully haiogenated, C s . 3 
> alkoxyC M alkyl Ci^thioalkyU C^thioalkyi€ : ,5aikyl phenyloxy, naphthyloxy, 

heteraryloxy wherein the heterocyclic moiety is selected from the group hereinabove 
described in tins paragraph, nitro. amino, mono- or dHCj^lkylaimno, phenyiamino. 
naphthyJamino, heierocyclyiamino wherein the heterocyelyl moiety is selected from the 
group hereinabove described in this paragraph, NH-»C(C>) ; a mono- or dk(Ct. 3 )aikyl 
1 0 aminocarbonyk C».s alkyl-C:(0)-C M aikyh amino-Cj.? aikyl, mono- or di-(C t . 

3 )alkyiamino-Ci., aikyl, amino~S(0) 2 , di-((: ; ..0alkylamiiio-S(O) 2! R 4 -Cj. s alkyl R 5 »C,. 5 
alkoxy, R*-C(0)-C,. 5 aikyl and R ? -C s . 5 alkylfRjJN, carboxy-mono- or di-fC^ )-aIkyl- 
amino; 

b) a fused aryi selected from the group consisting of benzocyclobutanyl indanyi, 

! 5 indenyl dihydronaphthyi, tetrahydronaphthyl benzocyclohepumyl and 

benzocycloheptenyl, or a fused heterocyelyl selected from the group consisting of 
cyeiopemenopyridine, cyclohexanopyndine. eyclopentanopyrimidine, 
cyclohexanopyrimidine > cyek)pen.tanopym?.ine ; cyck»hexar)Opyrazine ; 
cyclopentanopyndazine, cyclohcxanopyridanne. cvclopentauoquirwline, 

20 cyclohexanoquinoline, cyclopentanoisoqumoline, cyclohexanoisoqumoUne, 
cyclopentanoindole, cyeiohexanoindole, cyciopentanohenzimidazole. 
cyclohexanobenzimidazolc, eyciopentanobenzoxazole, cydohexanobenzoxazole, 
cyclopentaaoiraidazok, cyclohexanoimidazoie, cyclopenianoibiophene and 
cyclohexanothiophene; wherein the fused aryl or fused heterocyelyl ring is substituted 

25 with 0 to 3 groups independently selected from the group consisting of phenyl naphthyl 
and heterocyelyl selected from the group consisting of pyridinyl, pynmidinyl, pyrazinyi, 
pyridazinyl, pyrroiyl, imidazolyi, pyrazolyl thienyl furyl isoxazolyk and isotltiazolyl 
Cw branched or tmhranched aikyl which is optionally partially or fully haiogenated, 
halogen, nitrile, C w alkoxy which is optionally partially or fully haiogenated, phenyloxy, 

30 naphthyloxy, heterocyeiyloxy wherein the heterocyelyl moiety is selected from the group 
hereinabove described, nitro, amino, mono- or dj-(Ci„ 3 )alkylamino, phenyiamino, 
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naphJhyi amino, heterocyclykunino wherein the heterocyeiyl moiety is selected from the 
group hereinabove described, NH 2 C(0), a mono- or dbfCVOalkyl aminocarbonyh C M 
alkyi-OC{0), C-.« alkyl-C(0>-Cw branched or unbramched alkyl an amino-Ci-? alkyl 
mono- or di-(C t ,;)aikyjamino-C(. 5 alkyl, R»-C,. 5 alkyt R, 0 -C,. 5 aikoxy. R, , -C(0>Cm 
5 alkyl and R i2 -C!,-aIkyl(R B )N; 

c} cycloaikyl selected from the group consisting of eye !o propyl cyeloburyl 
eyclopentyl cyciohexyL cycloheptyt, bicyclopentyL hicyelohexy! and bicyeloheptyl 
wherein the cycloaikyl is optionally partially or fully halogemued and optionally 
substituted with one to three C1.3 alkyl groups; 

10 

d) C5-? cycloalkenyl selected from the group consisting of eyclopentenyh 
cyciohexenyl, eyciohexadienyl cycloheptenyi, cyeloheptadieuyl bicyciohexenyl and 
bicycloheptenyl, wherein such cycloalkenyl group is optionally substituted with one to 
three Cf-s alkyl groups; 

35 

e) acetyl aroyl, Cw,alkoxycarbonylC J . (j alkyl or phenylsulfbnyl; or 

f) Cm branched or unbranched alkyl optionally partially or fully haiogenaied; 

20 or R t and R 2 taken together optionally form a fused phenyl or pyridinyl ring; 

each R s and Rs? is independently .selected from the group consisting of: 
hydrogen and Cm branched or unbranched alkyl optionally partially or fully 
halogenated; 

25 

each Rt, R 5 , R„ R ?; R 9 , R m R„ and Rs? is independently selected from the group 
consisting of morpholme, piperidine, piperazine, imidazole and tetrazole; 

m is 0, 1 or 2; 

WisOorS; 
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wherein X is directly attached to one or two -Y-Z. and 
pharmaceutical iy acceptable derivatives thereof. 

in one embodiment of the invention there are compounds of the formuk(ia) as provided 
above and wherein: 

Ar? is naphthyl tetrahydronaphthyi. indanyj or indenvl and 
10 WhO. 

In another embodiment of the invention are compounds of the formula (la) as provided 
immediately above and wherein; 

15 

Ar f is thiopheneorpymzole each substituted independently by one to three R f > R 2 

or R.,; 

Xis: 

20 a C5.7 cycioalkyl or cycloalkenyl optionally substituted with one to two oxo groups or one 
to three C M alkyl, Cm alkoxy or C M alkylamino chains each being branched or 
unbranched; 

phenyl, indanyl. furanyl. thienyi, iinidazolyL pyridinyl pyrazmyl, teirahydrapyridinyk 
25 pyrimidinyl, pyridinonyl, piperdinyk bcnzimidazole or pipera/myt ; each being optionally 
independently substituted with one to three C M alkyL C, .,.alkoxy, hydroxy, nitrite, amino, 
mono- or di-(C 5 .3 alkylamino, mono- or di-(C t .. 3 a}kyiamino)carhony} ! NI-J 2 C(0) s CV 6 
a!kyl-8(0} m or halogen: 

30 Y is: 
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a bond or a C'm saturated or unsaturated branched or unbranched carbon chain optional !v 
partially or fully halogenatcd. wherein one or more C atoms are optionally replaced bv O 
orN, and wherein Y is optionally independently substituted with one to two oxo groups, 
nitrite, phenyl hydroxy or one or more Chalky! optionaiiy substituted by one or more 
5 halogen atoms: 

Z is; 

phenyl, heteroaryl selected from pyridinyi, imidazolvl, furanyl and thienyl heterocycie 
1 o selected from piperazmyl 2-oxa~5«aza-bicyclo[2.2. 1 jheptanyl pentamethylene sulfidyl, 
pentamethylene sulfoxidyl. pentamethylene sulfonyi, tetrabydrofuranyl morpholino, 
thiomorpholino and piperidmyl 

each of the aforementioned Z are optionally substituted with one to three halogen, C\. (> 
alkyl Cw, alkoxy, C w alkoxy-C K t alkyi, C:. 6 alkoxycarbonyl, aroyl 

15 morpholinocarbonyl Ci^acyl oxo, hydroxy, pyridinybC:. :! alkyi imidazolyI-Ci.3 alkyl, 
tetrahydrofuranyl-Ci^alkyl, nittile-C 3 . 3 alkyl, nitrite, carboxy, phenyl wherein the phenyl, 
ring is optionaiiy substituted with one to two halogen, C».* alkoxy, hydroxy or mono- or 
di-(Cj,! alkyDamino, amino-S(0) m , aikyl-S(0) m or phenyl -8(0}^ wherein the phenyl 
ring is optionaiiy substituted with one to two halogen, Cn» alkoxy, hydroxy, halogen or 

20 mono- or di-(C 3 ^ alkyl jamino; 

or Z is optionally substituted with one to three amino, ammocarbonyi or amino-Cj.3 alkyl 
wherein the N atom is optionally independently mono- or di -substituted by armnoC ( . 
6 alkyl Ct.jaikyl, arylC f; . v aikyl Ci. s alkoxyC w alkyl CY3 alkoxy, aioyl, C U3 acyl C { . 
3 alkyl-S(0) m ~ or aryi Chalky l~S{Q) a ,- each of the aforementioned alkyl and aryi attached 

25 to the amino group are optionally substituted with one to two halogen. alkyl or C w 
alkoxy: 

or Z is optionally substituted with one to three aryi, heterocycie or heteroaryl as 
hereinabove described in tins paragraph each in una is optionally substituted by halogen, 
Gj-j, alkyl or C R > alkoxy; 
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or Z is hydroxy, hydroxy C f .*alkyk halogen, nitrite, amino wherein the N atom is 
optionally independently mono- or di-substituted by aroyL C^acy!, Chalky!. C1.5 
alkoxyC^alky!, pyridiny]Cj.jalkyl,tetrahydrafurany!Cj- 3 alkyL niiriieC^iaikyl or phew! 
wherein the phenyl ring is optionally substituted with one 10 two halogen. C-.t, alkoxy. 
5 hydroxy or mono- or di-(Cu$ alkyl)ammo. 

or I is Cu,alkyJ branched or unbranched, CV*alkoxy or nitriieCi^aikyl; 

Ri is; 

! 0 C i branched or unbranched alky), optionally partially or fully halogenated; 

cyciopropyl cyclobutyh cyeiopentyL cyclohexyl and cycloheptyl optionally partially or 
fully halogenated and optionally substituted with one to three Che alkyl groups, or an 
analog of such cycioaiky! group wherein one to three ring methylene groups are replaced 
!5 by groups independently selected from the group consisting of O t S and NH; 

Cj-io branched aikenyl optionally partially or fully halogenated and optionally substituted 
with one to three C'ks branched or unbranched alkyl; 

20 cyclopentenyl and cydohexenyl optionally substituted with one to three Cj.j alkyl groups; 
R 5 is: 

25 a Ci-6 branched or unbranched alkyl optionally partially or fully halogenated and 
optionally substituted with nitriie; 

R; is: 

30 phenyl or heterocyclic group selected from the group consisting of pyridinyi 

pyrimiditryh pyrazsnyl pyridazinyl and pyrazolyl, wherein such phenyl or heterocyclic 
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group is optionally substituted with one to five groups selected from the group consisting 
of a phenyl heterocycle selected Irons the group hereinabove described in this paragraph. 
Cj,f, branched or unbranched alky! which is optionally partially or fully halogenated. 
cyelopropyl cyciobuiyl. cyciopentyf cyciohcxyh cyclohept.yl, bicyelopentyL 
5 hieyclohex yl bicycioheptyl, phenyl Cm alkyl naphthyl C.„ 5 alfcyl. halogen, hydroxy, 
oxo, nitrite, € t .s alkoxy optionally be partially or fully haiogenated, alkoxyC^alkyl, 
Cj. 5 thioaikyl, C;.-ahioalkylCi^alkyL phenyioxys naphthylaxy. heieraryloxy wherein the 
heterocyclic moiety is selected from the group hereinabove described in this paragraph, 
nitro, amino, mono- or di-(C|.j)alkyiammo, phenylamino, naphthyiamino, 

10 heterocyciyl amino wherein the heterocyciyl moiety is selected from the group 
hereinabove described in this paragraph, NFbC(O). a mono- or di-(C|. s )aIkyi 
aminocarbonyl, C s .> aikyl-C(OVC s .* alkyl amino-Ci.j alky I, mono- or dliCu 
^alkylamino-Cs.j alkyl amino-S<0) 2 , di-(C,.. 3 )alkylammo-S(0)2, &4-C hS alkyl, R 3 -C,_ 5 
alkoxy, l^-ClOKt-j alkyl and R? -C N$ alkyl(R^)M carboxy-mono- or di-(C M )~alkyl- 

15 amino; 

a fused aryl selected from the group consisting of henzoeyelobutanyl iadanyl. indenyl; 
wherein the fused aryl is substituted with 0 to 3 gamps independently selected from the 
group consisting of phenyl, naphthyl and heterocyciyl selected from the group consisting 
of pyridinyl, pyrimidinyi, pyrazinyl, pyridazinyl, pyrrolyl, tmidazolyl, pyrasaolyl, thienyJ, 

20 fiiryi, isoxazolyl, and isothiazolyl C u > branched or unbranched alkyl which is optionally 
partially or fully halogenated. halogen, nttriie. C,.j alkoxy which is optionally partially or 
fully halogenated, phenyioxy, naphthyloxy, heterocyelyloxy wherein the heterocyciyl 
moiety is selected from the group hereinabove described in this paragraph, nitro, amino, 
mono- ordi-(Cj.3)aikylamino, phenylamino, naphthyiamino, heterocyelylamino wherein 

25 the heterocyciyl moiety is selected from the group hereinabove described in this 

paragraph, NH 2 C(0), a mono- or di-(Ci.?.)aJkyI aminocarbonyl, C M alkyl-QC(O), C>.5 
alkyl-€(0>-CV-4 branched or unbranched alkyl, an amino-C t . 5 alkyl mono- or di~(Ci- 
? )alkylamm<>Ci. 5 alkyl, R 9 -C).? alkyl, R;o-Ci. s alkoxy, Ru-C{0)-C,. 5 alkyl and R J2 -Cj. 
;alkyl(R J3 )N; 
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cycloalkyl selected from the group consisting of eyciopropyh cyclobutyh cyciopemyl 
cyclohexyi. cycioheptyl wherein the cycioalkyi is optionally partiaiiy or fully 
halogenaled and optionally substituted with one to three Cj. 3 aJkyl groups; 

C i^alkoxycarbonylC ; .f.alkyl; 

or Rj and R 2 taken together optionally form a fused phenyl or pyridiny] ring; 

each R s and R t 3 is independently .selected from the group consisting of: 
hydrogen and C M branched or unbranched alkyi optionally partially or fully 
halogenated; 
and 

each R 4 , R 5 , Rs, R?< R$> Rio. Rj j and R i? . is independently selected from the group 
consisting ofmorpholine, piperidiae. piperazirte, imidazole and tetrazole; 

wherein X is directly attached to one -Y-Z. 

In yet stili another embodiment of the invention there are the compounds of the 
formula(Ia) as provided immediately above and wherein: 

Ar s is pyrazole; 

Xis: 

cyelopentenyh eyclohexenyl cycioheptenyl optionally substituted with an oxo group or 
one to three Cw aikyl, Cm alkoxy or Cw aJkykmino chains each being branched or 
unbranched; 
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phenyl, furanyi thienyl pyridmyl. pyrazinyi piperidinyi or pynraidinyi each being 
optionally independently substituted with one to three Ck? alkyl C t . 2 aikoxy. hydroxy or 
halogen: 

5 Z is: 

phenyl, hctcroary] selected from pyridinyl. imidaxoM and furanyi. heteroeycie selected 
from 2-oxa-5~aza-bicyelo[ 2.2. 1 Iheptanyi, pentamethykne sulfidyi, pentamethykne 
sulfoxidyl pcntameihylene sulfonyl tetrahydrofuraoyl tetrahydropyranyl piperazinyi, 

10 raorpholino, thiomorpholmo, thiomorpholmo sulfoxide and piperidinyi 

each of the aforementioned Z are optionally substituted with one to three halogen, Ck, 
alky!, aikoxy, C K 1 alkoxy-C t -j alkyl, Cj. s aikoxycarbonyl, aroyl 
morpholinocarbonyl Ci.jacyl. oxo, hydroxy, pyridinyl-Cj-o alkyl, imidazolyl-C K3 alky], 
tetrahydrofurany|-Ci.3 alkyl mtri1e-C 5 .. ? alkyl, nitrile, earboxy, phenyl wherein the phenyl 

15 ring is optionally substituted with one to two halogen, Cj.« aikoxy, hydroxy or mono- or 
di-Cd-3 alkyi)amino 5 amino-S(0) m , C ; , ( ; aikykS(0) m , or phenyl-S(G) m wherein the phenyl 
ring is optionally substituted with one to two halogen, C w aikoxy, hydroxy, halogen or 
mono- or di-{Ci.:i alkyDamino; 

or Z is optionally substituted with one to three amino, aminocarbonyi or armno-Cj.* alkyl 
20 wherein the N atom is optionally independently mono- or di -substituted by aminoCj. 
«alkyl, Chalky!, arylCVsalkyi, Cj-5a3koxyC t . 3 alkyl Cj. 5 aikoxy, aroyl CV 3 aeyl, Cj. 
3 alkyl-S(0) nr , pyridinylQ^alkyk tetrahydraroranylC^alkyl or ary!C 0 .ut!kyl-S(O) m - 
each of the aforementioned alkyl and aryj attached to the amino group is optionally 
substituted with one to two halogen, Cj,6 alkyl or Cj. f , aikoxy: 

25 

or Z is hydroxy, hydroxyC^aikyl, halogen, nitrile, amino wherein the N atom is 
optionally independently mono- or di-snbstituted by C^aikyl pyridinylC^alkyi, 
teuahydrafuranyiC w alkyl Ct. 5 alkoxyC s ,3 alkyl C:. 3 acyU nitrileC M alky I or phenyl 
wherein the phenyl ring is optionally substituted with one to two halogen. Cm aikoxy, 
30 hydroxy or mono- or di-(Ci. 3 alky!)ammo, 

or Z is € i , 6 alkyl branched or unbranehed, Cj^alkoxy or mtrileC , - 4 alkyi; 
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Rj !S: 

C s .4 branched or unbranched alky i optionally partially or fully halogenated; 

cyclopropyl, cyclohutyi. cyclopentanyh cyciohexanyi and cycloheptany! optionally 
partially or fully halogenated and optionally substituted with one to three Cm aikyi 
groups, or an analog of such cycloalkyl group wherein one to three ring methylene 
groups are replaced by groups independently selected from the group consisting of. O, S 
10 andNH; 

Cj-jo branched alkenyl optionally partially or fully halogenated and optionally substituted 
with one to three Ck> branched or unbranched alkyl; 

15 cydopentenyl and cyelohexenyi optionally substituted with one to three Cj..^ alkyl groups; 

R 2 is: 

a Ci.<; branched or unbranched alkyl optionally partially or fully halogenated and 
20 optionally substituted with nitrile; 

R.5 is: 

phenyl or heterocyclic group selected from the group consisting of pyridinyl 
25 pyrimidinyl, pyridazmy! and pyra/olyl wherein such phenyl or heterocyclic group is 
optionally substituted with one to five groups selected from the group consisting of a 
phenyl heterocycie selected from the group hereinabove described in this paragraph, C;.. 6 
branched or unbranched aikyi which is optionally partially or fully halogenated. phenyl 
C s . 5 alkyl halogen, hydroxy, oxo, nitrile, Cm alkoxy optionally partially or fully 
30 halogenated, CV.thioalkyl, C f -UhioalkyiC;. ; alkyh amino, mono- or OHC M )alkyiammo. 
NH 3 C{0) or a mono- or do(C i,j)alkyl aminoearbonyl 
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C j - >, a I k o x \ card o vt \ 1 C ; 1 k y 1 ; 

or R 3 is cyclopropyl or cyclopentyi each optionally partially or fully halogenated and 
s optionally substituted with one to three CV; alkyl groups 

or Ri and R > taken together optionally form a fused phenyl or pyridmyi ring. 

if) In yet a further embodiment of the invention there are the compounds of the formula(Ia) 
as provided immediately above and wherein: 

Y is -Ob-, ~0-<a^)o-3-, -CHjCHs-, -CH 2 NH-, -CH 2 CH r NH~ f NH-CHjCH 2 -, 
-CHa-NH-CHr, -NH-, -NH-C<0>, -C(OK -CH(OH>. -CH 2 (CH 2 CH 3 )- or a bond; 

15 

Xis: 

cyciohexenyl optionally substituted with an oxo group or one to three Cm alkyl. Cm 
alkoxy or €"u alkylamino chains each being branched or onbranehed; 

20 phenyl, pyndinyl pyrazinyl, piperidhryj or pyrimidinyl each being optionally 

independently substituted with one to three C 1.2 alkyl, Cj.aalkoxy, hydroxy or halogen; 

Zis: 

25 phenyl, heteroaryl selected from pyndinyl, iraidazolyj and furanyk heterocycle selected 
from 2-oxa-5-a?.a-bicyelo[2.2. 1 jheptany I, penlamethylene suifidyl, pentamethyiene 
sulfoxklyl, pentamethyiene sulfonyi. tetrahydrofuranyl tetrahydropyranyl, piperaztnyL 
morpholino, thiornorphoiino, thiornorphoiino sulfoxide and piperidinyl, 
each of the aforementioned Z are optionally substituted with one to three halogen, Cm 

30 alkyl Cu alkoxy, C t . 3 alkoxy-Ct-s alkyl C w alkoxycafbonyl, aroyl, 

morpholinocarbonyl C Ki acyL oxo, hydroxy, pyridmybCnj alkyl, imidazolyl-Cj. 3 alkyl. 
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tetrahydrofuranyi-Cs.5 a1kvh nhrite-C,-3 alkyl, nitrite, earhoxy, phenyl wherein the phenyl 
ring is optionally substituted with one to two halogen, C U f> alkoxy, hydroxy or mono- or 
di-(Ct- 3 alkyl)amino, amino-S(0) m , C w alkyl-S(0) m . or phenykS(0) rfl wherein the phenyl 
ring is optionally substituted with one to two halogen, Cm; alkoxy, hydroxy, halogen or 

5 mono or di-cC,.,?. a!kyl)amino; 

or 2 is optionally substituted with one to three amino or aminoearbonyl wherein the N 
atom is optionally independently mono- or di-substituied by aminoC^alkyL C M a!kyl 5 
arylCo-yaikyl C t . s aikoxvC^ alkyl, C:. 5 aikox>% aroyl, Cj.. 3 acyi ( Chalky l-S(0)„,« or 
an-ICfi.3alkybS(0) t „- each of the aforementioned alkyl and aryl attached to the amino 

10 group is optionally substituted with one to two halogen, alkyl or C w alkoxy; 

or 2 is hydroxy, hydroxy Chalky!, halogen, nitrite, amino wherein the N atom is 
optionally independently mono- or di -substituted by Chalky!, pyridmylC^alkyl, 
tettahydrafuianylCi^alkyL C^aikoxyC^ alkyl, C^acyl, nhrileC M alkyl, phenyl 
1 5 wherein the phenyl ring is optionally substituted with one to two halogen, Ct* alkoxy, 
hydroxy or mono- or di-(C>.j alkyl }amino, 

or Z is Ci„ 6 alkyl branched or unbranched, C^alkoxy or nitrileC Malkyl; 
Ri is: 

20 

Cm branched or unbranched alkyl optionally partially or fully halogenated; 
R 2 is: 

25 a Ci-3 branched or unbranched alky! optionally partially or fully halogenated and 
optionally substituted with nitrite; 

R 3 is: 

30 phenyl or heterocyclic group selected from the group consisting ofpyridinyl, 

pyrimidinyl. and pyrazoiyl wherein such phenyl or heterocyclic group is optionally 
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substituted with one to five groups selected from the group consisting of Cm branched or 
unbranched alky! which is optionally partially or fully halogenated. Cm aikoxy which 
optionally partially or fully haiogenated. CYjthioalkyL C^-ithioa!kylC;.- ? alk>i amino or 
NH 2 C(0); 

C j.jai ko xy carbony! : 

or R 5 is cyclopropyl or cyclopentyl each optionally partially os fully halogenaied and 
optionally substituted with one to three Gj.jalkyl groups. 

10 



In a yet still further embodiment of the invention there are the compounds of the 
fbrmuia(la) as provided immediately above and wherein: 

15 An is 5-tcrt-butyl-pyrazol-3-yi; wherein the pyrazole ring is substituted 

independently by one to two \h or R 3 : 



Xis: 
cyclohexenyl; 

20 

phenyl, pyridinyi, pyrazinyl, piperidinyl or pyriinidinyl each being optionally 
independently substituted with Ci. 2 alkoxy or hydroxy; 

Z is: 

25 

phenyl, heteroaryi selected from pyridinyi and furanyi, heterocycie selected from 2-oxa- 
5-aza-bieycIo[2.2 J Jheptanyl, pentamethyiene sulfidyl, pentameihylene sulfoxidyl, 
tetrahydrofuranyl ptperazinyL moiphoHno, thiomorpholino and piperidinyl, 
each of the aforementioned Z are optionally substituted with one to three Cm alky!. Cm 
30 aikoxy, oxo , hydroxy or NffeCXO}-; 
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or Z is hydix)xyC)-.ialkyi. amino wherein the N atom is optionally independently mono- or 
di-subsiituied by pyridinylmethyl tetrahydrafuranylmethyi. C f . : < a]koxyCV 3 alkyl C K ?acyl 
or nitrilsCmalkyi, 
or 2. is nicriSeCt^alkyl: 

5 

R 3 is: 

phenyl or heterocyclic group selected from, the group consisting of pyridinyl, 
pyrimidinyi, and pyrazolyl, wherein such phenyl or heterocyclic group is optionally 
1 0 substituted with one to two groups selected from the group consisting of C i .2 alkyl which 
is optionally partially or fully halogenated. C,. 2 alkoxy which optionally partially or fully 
halogenated, Cs-jthioalkyL C^mioalkylC^alkyi amino or NfbC(O); 

C j .jalkoxy carbony 1 ; 

15 

or Rj is cyclopropyi or cyclopentyl each optionally partially or fully halogenated and 
optionally substituted with one to three C^aJkyi groups. 



20 In an even further embodiment of the invention there are the compounds of the 
formula(la) as provided immediately above and wherein X is pyridinyl. 

In a yet sti l l even further embodiment of the inventi on there are compounds of the 
25 formula(Ia) as provided immediately above and wherein the pyridinyl is attached to Ari 
via the 3-pyridinyl position. 

The following are representative compounds of formuiafla) of the invention: 

30 

H5-tert-bmyl~2-p-toIyl-2H-py^^ 
naphthalen-i -yij-urea; 



39 



WO 09/55139 



PCT/JJS90/03865 



l-(54ert»butyl-2-p4oiyl-2H-pyrazo!-3-y^ 
pi h ; : U ; > - i -;. : i-u:v..; 

1 -|'5-tert-butyl-2-p-tofyJ-2i I-pyrazol-3-yl]-3-|4-{5-morpho!iu-4.v l-meih )- 
naphthalen- l-yi]-urea; 

145-tert-butyl-2-p4otyN2i^pyrazoI-3-y!j'3.[4-{3-(motpholin-4-yl- 
meihy Deyclohexeny t)-naphthalen- 1 -y ! }-urea; 

l-[S4ert4imyt~2-p~tGiyW 
naphthalen- 1 -y i ] -urea ; 

H>tert-butyl-2-p4oivl-2I^ 
naphthalen - 1 -y i ] -urea; 

H5-tert-butyl-2-p4olyl-2H~pyr^ 
naphthalen- 1 -y 1 j -urea; 

H34ert-hutyi-2~p4olyi~2H~pyr^ 
naphthalen- i -yij-urea; 

1 ^;54ert-butyI~2<6-meihyi-pyridin-3-y{)-2]l-py 
methyl)pyridin-3-yi)-naphthalen-l-yl]-urea; 

H54ert-buty!-2-niethyl~2H~pyrazo^^^ 
naphthalen- i -yl]-urea; 

yl)ethylamino}cyelolK-xeFiyl)-naphthakn-l-yi]-urea; 

l-[5-tm-toityi-2-p-tolyI-2H^ 
naphthalen- 1 -y l]-urea; 

1 H:5-tart-butyl-2~p-toiyl-2H-p>Tazol~3-yl]-3^4K4-methylp»perzin- i -yi-raethyl)phenyl)« 
naphthalen- 1 -ylj-wea: 

H54erf-bmyl-2-p-H>Iy]-2B-pyraz^ 
naphthalen- 1 -yij-urea; 

l-[5-tert~butyi~2~(6-meihyl-py^^^ 
yl}ethy!amino)cyck>hcxenyi)-naphlhak'n-l-yl]-urea; 

1 -f 5-teri-buty S -2-p4olyl-2H-pyrazol-3 -ylj-3-| 4-(4-(2-(pyTidm~4- 
yi)ethyiaminomethyi)phenyi)naphthalen-l-yl]-tirea; 
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l-(54ert-buty)-2-p.toiy]-2!•^pyra^o!-3^v^]C>-|4H4Kpyrkim-3-y]- 
methyJaminomethy!)pheayl)naphihalen-l-yl]-urea; 

l45-Len-busyi~2-('6-me^ 

di methoxyphe n y j m ethy I }- 3 -hy droxypheny l)naphthaien - 1 -y I ]-urea; 

1 -f 5-tert-bvityl-2-p-tolyl-2H-pyrazoi-3-yl }-:>-] 4-(6-oxo- 1.6-dihydro-pyridm-3- 
yiinaphthaien-l-yi'j-urea: 

H54ert-buiyi-2-(6-meihyi-pyr^ 
methyl)phci inapbr) iien-l-yl]-urea; 

l-[54ert-buty!-2-(6-methyi-pyridin-3-yl^ 
methy!)miidazoi-l -ylmaphthakn- J -yi)-urea; 

l-[54ert-butyl-2~p-tolyl-2H-pyrazol^ 
y!)naphthaien- 1 -yl j-urca; 

I 4>tert-butyl -2-( '6-methy l-pyridm-:>-y!}.2H-pyrami-3-yl3-34'4^4^furan-3-yl-methy!0'3-- 
hydroxypheny i maphthaien- 1 -ylj-urea; 

H5-tm-butyI~2^6~m£thyl-pyridino^^^ 
hydroxyb«tyjammo)pyridin-3-yi)-naphthalen- i -yi)-urea; 

H5«tert-butyI-2^6-me%i-^^ 

3- hydroxypheny!)naphthalen-l-yi]-urea; 

H>tert4mtyi~2-(4-methyl-3-earba^ 
yl-incth\d}pyridin-'3-)l inaphthalen--! ■■)!]■ urea; 

H54e«4iatyl-2-{6-methyli)yttdin-^^^^ 
methyl}-3-hydroxypheny I toaphthalen- ! -yl'j-urea; 

I -[5-tert-butyJ-2 -<6-methyl-pyridm-3-yl }-2H-pyntzol-3-yI] -3-[4-{4-(3-hydroxy morphol in 

4- yi-metbvI)phe.n \)i tplnhalen- 1 -y{] -urea; 

ld>iert-bntyl~2~(6~mediyl-pyridia^^ 

methy laminomethy !)pheny i)n aphth a i en- 1 - y ! ] -urea; 

H5-t^-butyi-2-<6-ro^ 

4-yl-metbyFl] 1 i lei -vl|-utca; 

! -[5 -tcrt-buiy l~2-( 6-methy f -pyridi n-3-yl)-2H-pyrazo!-3-yi]-3-{4-{3-(rnorpholin-4-yl- 
i vJt* l)c\ (hexenyl phtba! tcea 

l~|54ert-butyl-2-(6-metby}-pyridin-3-yl)~2H-pyrazol-3-yr|-3-[4 
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methyi)-3-hydrox>phenyl)naphJhaien-1--yIj-urea; 

H54e^buiyl-2-(6-melhy3-pyridm-3-Y^ 
methoxyethyi)amiflomeih>1)pheny!}naphthalen-l-y!3-urea; 

5 

l.[5-tert-butyI.2K6-methyl-pyridin-3-yl>2K-pyra»}l-3-yI].3-t4-f6-(3- 
cyanopropoxy)pyridjn-3-y!)naphthaicnrl-ylJ-urea; 

H54ert4>utyl-2^6-methy!i>yridm^^^ 
\\> met! ipcrdu U ) Jen- ylj.-t rea 

H54ert~hutyi-2-{6-methyl-pyridin-3^ 
cyanoelhyI)aminom£thy])phenyi)oaphthaien-J-yl)-urea; 

IS !-[5-tert-butyl-2-p-toly|.2H-pyrazol-3-yn-344-(l-morphoUn^-yl-indan-5^ 
naphthaJen- 1 ~y 1 j-urea; 

H5-4ert-butyi-2-(6-n^%^ 
hydroxyphen.' < thaieivl-yij-urej 

20 

H5-t«rt4xityl-2~(6-meibyJ~py 

1 tea 

145-tert-butyl-2<6-methyl~pyridhi-3-yl)-2H-pyrazol~3~ylj-3-[4-{4-{3 
25 carboxamjdomorpholin-4-yl~meth>4)pher)y3)naphthakn~l~yi]-urea; 

MS^-butyl-2-(6Hmethyl-pyri^ 

p f i f i i lo I -yl j-urea; 

30 H5-tett-bulyl«2-(2~m^^ 

methyl )pyridin-3 -yl}naphthaten-l -ylj-urea; 

1-f54ert-btrtyl-2-{6-methyl.pyridin-3-yl^2H-pyi^I>3-ylJ-344-(6K4- 
hydroxj 1 k 1 i n . 

35 

1 -(3-tert-butyit- l'H-l 1 ,41bipyfazol-5-ylJ-3-[4-{6^raQtpho!in-4-yl-me%t)py.ridin-3 - 
y i)naphthaJen- 1 -y 1 j-urea : 

40 merhoxyphenyDrsaphfeaien-l ->4j-urea; 

H54erl-buty]-2-({vnu*hy]-pyri^^ 

4carbonvl )pyrazin-2- y i )naph thaJen-I ~y.!]-urea; 

45 H5-tert4™ty1-2H'6-methy^ 

4-yi-auiino)pyridin-3-y?)-naphthalen-l -ylj-wea; 
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14$-tert-butyi-2-(2-c>-anoethyi).2fi-pyra?£a>3 % vl]-3-{4-(6H'morpho{in-4-y]- 

1 -[5~tert-butyi-2-(6-metM 
dimedwimorphoHn-d-yi-methyr^ 

]-[5-tert4>utyI-2K2-nKnlioxypyridin-5-yri-2I-i-py 
me ■ h y i } py r i d i n - 3 - y I ) -n ap htl ■ a 1 en- 1 -y 1 ] -urea; 

H54ert~butyl-2K2«arntnoypyrid^ 
methyi}pyridin-3-y i)-naphtha!en- 1 -yl j«urea; 

1 -[ 5 - tert-butyI-2-(6-oxo- i ,6-dihydropyridia-3-yI)-2H-pyrazo}-3 -y] ] - 3- { 4 - (6-( "morpho lin- 
4>yl-methyl)pyridifv3 -yi)-napbthafcn-l -ylj-urea; 

H54ert-buty)-2-(6-methyl-pyrid^ 
carbonyitpyrid in- 3-y i MiaphthaJen- ] -y i j-urca; 

I-[5-tert4>utyt-2K6Hrie{hyl-pyridm-3-yl)-2H-pyrazo 
hicyelo[2.2.13hept-5-yl^ 

H5-tert~butyl-2-p^oiyJ-2H-pyra^^ 
tirea; 

H54ert-buty!~2<6-metbyl-pyrid^ 

(pyridin-3-yI-methyl)aminomethyl)pheayl)-riaphthaien-l-yl]-ui«a^ 
H5-tert«butyl«2<6-methyl-p^ 

(pyrk1m-2-y|-niethyl)aminomethyl)pheayl)-naphthalen-!-y]]-urea; 

H5-tm-butyl-2^6-methyl-^ 
<tetn%drofuran-2-yi-me^ 

l-[5-tert-butyb2-(6-methy!~pyridin-3-y])-2H-pynixol^ 
methy]H--niethaxypyridi«-3-yl}-naphthalen-i>yl]-urea; 

!-[54ert-butyl-2-{;6-methyl-pyridin-3-yl)-2H-py 
propyl)pyridin-3-yi'.i-naphthalen-l-yIj-«isa; 

]-|5-tert-bmyb2--{6-niethyl-pyridin-3~yl^ 
methoxypropyi )ami no)pyridin>3 -y 1 Hiaphthaleii-1 -ylj-urea; 

l"[5-tert-butyl-2H6-fficthyI-pyridm-3-ylH 
methoxypropyB-N-ioediylan^^ 
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1 -[3-ten-butyl- J '-methyl- 1 1 i-j 1 ,4']bjpyrazol-5-yl3-3-[4-(6-(morphohn-4-yI- 
methy Dpyridin- 3 -y i)naphihalen~ 1 ~yl]-urea; 

H5-ten-butyl-2-benzyi-2H-pyrazoW 
naphrhalen-l-yij-iuTa, 

H3 4ert-buiy I ~2^ 

cyanoethyl)amirw>methy} )phenyl >-naphthaien- ! -ylj-urea: 

HS-tert-butyi-2-p-toIyi-2H-pyra^ 
urea; 

1 -(54ert-butyi-2-{6-mcthyl-pyridm-3«yl)^2I^pyiazol-3-yi3-3-[4-(6-( I -oxo- 
tetrahydrod»opyran^yl-amino)pyridln-3«y3}-njg>hthaien-i-y})-urea; 

H5-tert-butyS-2-{6-ja^ 
amiiio)pyridin-3-y!)-naphlhaleii-!-ylj-urea; 

1 -p-tert-butyl- 1 . '-(3 -cyanopropyl)-! Ti-( 1 ,4' Jbipyrazol-5-y 1 ]-3-[4-(6-(morphoiin-4-yi- 
methyl)py ridin- 3 -y l)n apiuhalen - i ~yl"j-urea; 

l-p^ert-butyl-2i>tolyl-2H-pyr^ 

H5-tert-buty.t-2-p-toM 
yl]-urea: 

H5-tert4>utyl-2-p-toiyi-2H^ 
urea; 

I-i5^ert-butyf-2-p4olyi.2H.pyra^l-3-ylJ-3-j;4-{3-(morphoHii-4- 
yl)carboay}phenyi)naphthafeii-J-yIj-urea; 

lK5-tert-butyl-2-(6-methyi-pyridin-3-y!)-2Ii-pyrazo?-3-yI|-3-[4-( 
4yl-amino)pyrazm-2~yi)-nap]rLha!e]>l-yl]-urea: 

1-[54ert-butyi-2-{6-methyl-pyridin-3-yl).2H>pyiazol-3-yl'j-3-f4-(6- 
(methykarbonylain ino)pyridin-3-yl)-naphthalen* 1 -yl]~urea; 

1 -i S-tert~but.yi~2~p-t0fyI-2H^ 
naphthalan- 1 -\\ j-arca: 

?~[34ert-toityMX3-methylsu^^ 
4-yi-methyl)pyridiR-3-yi}nap]ithaien-l-yl]-urea; 

H5~tert-butyl-2-p-tolyi-2H-pyr^^^ 
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yl)-iiaplrthaler^l-yf j-urea; 

l-[S-tert~buiy)-2-{6-n.cthyi^ 
methyi)pyra/.m-2-> : i-naphthaien- i -yi j-urea; 

H5-tert-birtyl~2~(6-met^ 
y 1 iriaphthalen- 1 -y 1 J-urea; 

!-[5-tert-bmy)-2-(6-niethyi-pyyidm-3^ 
so yl-amino)pyridin-3-yl)naphthaien- \ -yjj-urea; 

H5^eit-bmy!-2-(2MYicthylpyrifmci^ 
piperzin-l-yl-methyi}pyridin-3-yi)naphthaien- 1 -yl j-urea: 

!5 H5^m-butyl~2~(2-methylpyimikHn-5^ 
carbony i)pyridirs -3 ~y i.maph thalen - 1 -yl]-urea; 

H5-tert4>utyl-2-(2-met^ 

methoxyethyljamlnomethy I )pyridin-3-yI)raphtitelen« 1 -ylj-urea; 

20 

l-[5-tert-butyl-2-(2-me%3p>Timidin-5^ 
thiomorpholiu-4-j ; l-methyl)pyridm-3-yl)mphthaien- 1 -y{j~urea; 

I-[5-tert-buiyi-2-{2-mefeylpyrhnidin-5-y{)-2H-pyraxoi-3-y1^ 
25 yi-amir!0)pyrjdin-3-y])naphtha!en-i-yij-urea; 

l-[54ert-butyJ-2-(2-methy]pyri^ 
methyl)pyraztn-2-yi)naphthalen- 1 -yl j-urea; 

30 H5~Lei1-buiy1-2H2-methykhiopy 

yi-methy S)pyridm-3-y i)naphihalen- 1 -yl J-urea; 

!-[5-tett4»utyl-2-p4olyl^^ 

methyl )pyri din- 3 -yl )naphihalen- 1 -yl'j-urea; 

35 

H^tert-buiyl-2-p4otyi-2H-pyra2^^^ 
yl)naphtbaien~ I ~yl]-urea 
"H5~tert-buty)-2~}>to^ 
yl)naphthalen- 1 -ylj-urea: 

40 

H5-teri-binyl-2~(2-medK>xypyrinMdm^ 
methyl)pyridin-3-yi)naphthalen • 1 yi j-urea; 

H>tert-butyl-2~p-toiyl~2H~py^ 
45 yij-urea; 



45 



WO 00/55139 



PCT/US0G#3865 



1 -[5-tert-butyl-2H2-aminopyrimidm-5-y1)-2.i-I-pyrazoi-3-yl j-3-(4-( (W morphoi in-4-y I - 
njethyl)pyridm-3-y Onaphthalen- { -ylj-urea: 

l-{54.ert-buiyi-2-<2--methyipyrimidin-5-yi)-2Ii-pyrazo 
rnethyl)pheiiyi)naphihalei>i -yl]-urea; 

1 -|3-tcrt-bmyl-l '-methyl- 1 ! H-[1 >4'jbipyrazo]-5-yl]-3-H-(6-(morphoiin-4«y!- 
mcthyl )phenyl)naphthaiet!- 1 -yl]-urea; 

H;S-tert-buty!-2-<2-cyciopropy]pynm 
yi-methyl)pyridm-3-yl}naphthalen- 1 -ylj-urea; 

S-[54ert-butyI-2-p-toiy!-2Fr-p>Tazoi-3-yi;i-3 
y Dnaphthaien- 3 -ylj-urea, 

l-i5-iert~biny!~2~p~wiyk^^ 
amino)pyridin-3-yl)naphthalen- 1 -ylj-urea; 

l4S-tert-butyl-2~p-tolyl-2H-py^^^ 
yl)naphthalen-l-yl]-urea; 

1-[S-tert-f»xty]'2^l»ly!-2H-pyra7i>l~3<yi]-3-L4^ 
yl)naphthaiett~1 -ylj-urea; 

1~[5-ieri-butyI~2-{6-methyl-py^ 
methyi)pyridin-3-yi)napSithaieiJ-i-yl]-urea; 

H5-tert-foutyi-2-p-tolyl-2H^ 
yl)naphthalen- i -ylj-urea; 

H5-tert-butyl-2-p-toiyl~2H~p>w 
yl)naphthatcn- 3 -ylj-urea; 

H5-tert^yl-2^tolyl-2H-jvrazoW^ 
1 -ylj-urea; 

I -|i 5-tert-buiy 1-2-p-tolyl -2M -pyrazol-3-yi3-3-[4-(6«< i -oxo-thionioipholin-4-yI- 
m8%i)pyridm-3-yl)naphtha!en-l-yl]~urea: 

l-[5-tert-butyl-2~p-iolyl-2H-pyra^l-3^ 
yl)naphthalen~ 1 -ylj-urea; 

H5~ter^butyl~2~p-tolyI-2M-^^^ 
3-y i)napMhalen- I -ylj-urea; 

1-[5-tert-butyi-2-{2-methyipyri 
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meihyi)pyriraidin-5-yl)iiaphthalea-l-y!]-urea: 



and the pharmaceutical^- acceptable derivatives thereof. 



In another embodiment of the invention there are provided the following compounds of 
the forraula(Sa); 



H54ert~hutyl-2-p-toiyi~2H^ 
naphthalen- 1 -yij-urea; 

H54ertd>utyi-2i>toi>d^ 
naphthalen- ! -y I j-urea: 

l-[5-tcrt-butyl-2^6-mcthyi-pyridin-3-yl)-2H-pyrazo!-3.ylJ^ 
yl )ethy iaiuino)cyclohfcxenyi )-naphthalen-l -yl]-urea» 

l-[5-tert-butyI-2-p-lolyI~2H-pyrazol-3-yl]-3-[4~(4~(pyridin-3-yl- 
methylaminomethyi)ph>enyl)«aphthakn-l-yl3-urea; 

H54ert4wiyi-2-(6-methyl-py^ 
methyi}phei i> Onaphtlialen-l -y] ]-urea; 

I-[5-tert-b«tyl-2K6-meth.yl-pyridin-3 % v})-2H-pyra20i-3-yIJ-3 
hydroxybntyLamino)pyiddin-3-yI}-riaphthalen-l-yI}'Urea; 

H54ert4HityI~244-metby 
yl-me«hyi)pyridin-3-yi Snaphihaien- 1 -ylj-urea: 

l-[5-tert-butyi-2^6-methyl-pyrki^ 
l-yl-methyl)pi nyl phthaler \I| urea; 

H54ert4?utyh2-(6-metbybpyri^ 
4~yl-methy% i 1) phthata yi]-ure; 

H54ert4iutyh246-meth}4-pyrkiin^^ 
mediyljcyclohexen yi }-naphthalen- i -y i j -urea; 

1 45-tert-buf yl -2-(6-methy i ~py ridin- 3-yi)-2H-pyra2»i-3-yl]-3-[4-(4-(tetrahydrofuraii-3-yl- 
methyn-:Vhydroxyphenyl}naphthalen-l-yl3-ufea; 

H54ert4nityl-246-methy^ 
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methoxy ethy l)ami nomethyl)phenyi)naphtbalen- i ~yl j-urea: 

l-j;5-tert-butyl-2-(6-me{hyi-pyricHa-3-yl)>2H-pyi^I-3-y|}-3-|4-(6-(3- 
cyanopropoxy)pyridin-3-yl maphthaien- i -ylj-urea; 

l-[5-lert-butYt-2-(6-methyl-pyn^ 
methyl-piperdinystnaphthalen-l-ylj-urea; 

l-[5-tert-butyl-2-(6-methyl-pyridinO-yl)-2H^^ 
cyanoe(hyl)aminoniethyi)phenyi)napbiha{en-i-yl]-urca; 

M5-terf-but>«-{6-methyl^ 
hydroxyphenyl)naphthalea- 1 -y I j-urea; 

H>te«-birtyi-2-(6-methyl-py^ 
rat thyt)phe)i iap iteti-1 i]-urea 

H5-lert-buty!-246-nu^by^ 

carboxamidopiper idi n- 1 -y }-methyi)phenyi)naphtf ralen«l -yl}-urea; 

H5~tm-butyl-2^6~methyi-pyri 
i * bmetby!) \ \-xi 

l-|5-teit-butyl-2-Q -raeihylpyrimidin-5-yI)-2H-pymzol-3-y{j-3-[4-(6-(morpholm-4-yl- 
methy !)pyridi n-3-y 1 maphthaien- ! -yl]-urea; 

i-^5-ter^-buty^2H6-me^by^pyridin-3-yl)-2H-pyrazol-3-yl3-3-[.4-(6-(4- 
hydroxybuty loxy)pyridi » -3 -y i )-napht'halen-l -yl]-wea; 

l-t3-ta1-butyI-rH-E!,4 ! 3bipyrazoi-5-y!]-3-[4-<6-(morpholiii-4-yi- 
yi)naphthatcn- 1 -y! j-urea; 

l-[5-tert-butyi-246-niethyi-pyridm 
4-yi-amino)pyridin-3-yl s-naphthaien- 1 -yljj-urea; 

H5-tm4mtyJ-2-(2-cyanoethyl)-2Hi^^ 
methyl)pyridio-3-yl)-aapbthate!:i-.l-yl)-xirea; 

H5-tcrt-butyl-2-{6-methyH>yri^^ 
dimethyimorpholm^-yi-metM 

I -} 5 -tert-buty i - 2 -< 2 -m e.f box y py rid i n- 5 - yf } - 2 \ -I-py ra2ol-3-yI]-3-[4-(6-(rnorpholjn-4-yI- 
methyl)pyridin~3-yl)-naphthalen- 1 -yi]-urea; 

H5^s*t-butyl-2-(2-surdnoypyr^ 
methyi)pyridin-3-yi)-naphthalen-1-yi.|-urea; 
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H5-teri-biay;-2-(6-medwl-py^ 

carbotiyl )pyriilin--3 -\ i } - • ta ph thak ri- 1 -y i] -urea; 

H5-tm-butyi-2-f6-me%l-pyri^^ 

h;eydo|2.2. 1 'jhept-5-> i-methy|)pyridin-3-y] .i-naphthakn- 1 -ylj-urea: 
l-[54eri-birtYl-2-(6-TrsethyUpy 

(py ridin-3 -y 1 -methy i }a m inometh y I ) p h e n y 1 )- naph th a ! e n - 1 . -y V J -urea ; 
k[5-tertd:aayi-2M;6-«^thy 

(tetrab.ydrofuran-2 ; s ; 

l-j25-tert-butyi-2-(6-aau^ 

methyl)-4-me5hoxypyridia-3-yl)-na{>hthalen-l-yl]-«rea; 

{-(54ert-butyi~2~(6~methyl-py 
propy!)pyridin-3-y| i-rsaphthalen- 1 - yi] -urea; 

1 -[3-tert-butyl- 1 '-methyl- i ! H-| i J 4 , ]bipyrazoi-5-yl3-3-[4-(6-(morpholin-4-yl- 
methyl )pyridi n - 3 -y i)oaphthalen ■• I -ylj-urea; 

l-[5~tert-buty!-2-(6-methy1^ 

tetrahydrothiopyra)^y}-amino)pyridin-3-yl>naphtha1en- 1 -yij-urea; 

l-[54ert-butyI-2<6-methyl-pyridin-3-yl>2H-^ 
amiiH>)pyridin~3-y])-naprithalea-l-y1}-«rea; 

l-[54ert-butyi-2-(6-methyi^ 
4yI-amino)pyrazin-2-y 1 )-naphthalen- 1 ->fj-urea; 

I-[5-tert-butyi-2-(6-med 

(methylcarr><>nylamiivr»)pyridi}i-3-y!)-napht}Kden-b-yI]-urea; 

1 -[3-tert-butyl- 1 '-(3-methyisulfenylpropyl> 3 'H-j 1 .4 , jbipyra7/)l-5-yi]-3-|"4-(6-(morphoiin- 
4-yi-methyl)pyridi.n-3-y])naphthalen- 1 -yl.]-area; 

i45~tert-butyi-2-f2~m^^ 

Aiomojt>holin-4-yl-meth>d)pyridi?i-3-y3)naphthalen-}-yl3-urea; 

1-[5-tert~biuy]-2-(2~methy1pyrimidk^ 

' an v )pyri( \ snaph ialcn-1 -y]}-urea; 

I -f5-tert«butyi-2-(2-methylthiopyrimidin-5 -y| )-2H-pyrazoI-3-yl]-3-[4-f 6-0r:orphoim-4- 
yl-methy !)pyridin-3-yl)naphr.halen- 1 -yl]-urea; 
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H54ert~buty!-2-{2-anunopyrimidm^ 

n i „-th> i )p) ridt i-3 -yl )i laphthak i .- 1 -> { j -uiea, 

I -{.3-tert-butyl-l '-meihyi-1 'I i-f ! ! 4'}bip>'ra7x>l-5-yi]-3-[4-(6-(morphoHn-4-yi. 
i i, 1 h y])napluhaleu-l-yl -urea 

1 -[5-tert-buty i -2 ^vtoty i-2H^yr azo!-3-y{]-3-[4-(6-(l -oxo-tetrahydrothiopynm-4-yl- 
ammo)pyri din-3 -v I ^naphthalan- ) -y i j-urea: 

H54ert-buiyb2~p~toiyb2H-pyr^ 
yl jnapluhalen- 1 -yi j-urea; 

]-|5-ter!-butyl-2-p-to!yi-213-pyra/ol-3-yl]-3-[4-(2-(morpl^olm 
y ! ') n aphthak n ■■ 1 ■■ y S ] - urea; 

l-|54en-butyi-2-p-tolyi-2B-pyra^^ 
yDnaphthalen- S -yi]-urea; 

l-[5-tert-butyi-2-p-toiyl-2H-pyrazol-3->1}-3-[4K6-(l-oxo4hiomoiphoIin^-yl- 
oiethyl )pyridin- 3 - yl maphthalen- i -y } j-urea; 

145-;eri-biayl-2-(2-meihyli^ 
methy!)pyriniidin-5-yi)napbthalen-l-yl]-urea and 

die pharmaceutical!)' acceptable derivatives thereof 



In yet another generic aspect of the invention, there are provided compounds of the 
formula (II): 



W 

I ! 

H II 

(ID 
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G is: 

an aromatic C„. i0 carbocyck or a nonaromanc CVio carboeveie saturated or unsaturated; 

i 6- 10 taernbered 1 t i>i vj containing i or n u t k it a chosen from O N and S; 

a 5-8 membered monocyclic heterocycle containing one ot more heteroatoms chosen 

from O. N and S r 

or 

an 8-1 .1 membered bicyclie heterocycle. containing one or more heteroatoms chosen from 
jo 0,NandS; 

wherein G is substituted by one or more R !; R> or R?; 

Ar is: 

15 

phei y 1 raphi. juinoli soquinol rahydroi etrah droquinoiinyl, 

letrahydroisoquinolinyl, benzdmidazolyi, benzofuranyl dihydrobenzofuranyi, indolmyL 
benzofhienyl. dihydrobenzothlertyl, indanyb indenyl or indoiyl each being optionally 
substituted by one or more R4 or R s ; 

20 

Xis: 

a C$* cycloalkyl or cycJoalkenyl optionally substituted with one to two oxo groups or one 
to three Cm alkyl. Cm alkoxy or Cm alkylaoiino chains; 



25 



phenyl, furanyl, thienyb pyrroSyL pyrazolyi. imidazolyi, pyridinyl. pyrimidinyk 
pvrtdirun I 1 s 1 perdinyi, 

benzimidazole, 3H-imidazo[4,5-b)pyridim\ piperazinyl pyridazinyl or pyraziny]; 

Y is; 
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a bond or a Cm saturated or unsatut \ ed I i inched or unbranehed carbon chain optionally 
partially or folly haiogenateci. wherein one or more methylene groups are optionally 
replaced by O. N. or S( <>,}„, and wherein Y is optionally independently substituted with 
5 one to two oxo groups, phenyl or one or more Cm alky I optionally substituted by one or 
more halogen atoms; 

Z is: 

SO phenyl, pyndmvt pyrimidinyl, pyridazinyl, pyrazmyl imidazoiyl, pyrazoiyh triazoiyl 
tetrazoiyl furanyk thienyl. pyranyl each being optionally substituted with one to three 
halogen, C w alkyl. C t .„ alkoxy, hydroxy, amino, mono- or dl-{C } . 3 alkyl)amino. Cm 
alkyl-S(0) m . CN. CONHj, COOH or phenylamimt wherein the phenyl ring is optionally 
substituted with one to two halogen. Cm alkyl or Cm alkoxy; 

35 

tetrahydropy rany I . tct rahydrofuranyl, 1 ,3-dioxoiano.nyl, 1 ,3-dioxanonyl, 1 ,4-dioxany I, 
morphoHnyl, thiomorpholiuvl, Ihiomorpholmo sulfoxidyl, thiomorpholino sultonyi, 
piperidinyl. piperidinonyl, piperazinyl, tetrahydropyrimidonyl, cyciohexanonyj, 
cyclohexanolyl. pentamethyieae sulfidyl, pentamtthylene sulfoxidyl pentamethylene 
20 stiifotiyl. tetramethyiene sulfide, tetramethylene sulfoxidyl or tetramethylene sdfonyl 
each being optionally substituted with one to three nitrile, C,. (] alkyl, C w alkoxy, 
hydroxy, amino, mono- or di-(Cj. : . alkyi)ammo-C 3 ^ alkyl, CONH 2 , phenylamino-C}.;, 
alkyl or C:-3 alkoxy-Cj.j alkyl; 

25 halogen. Cm alkyl, nitrile, amino, hydroxy. C w alkoxy, NH 2 C(0), mono- or di(C t ..?alkyl) 
aminocarbonyl, mono- or dif€^calky]}ammo. secondary or tertiary amine wherein the 
amino nitrogen iscovaientiy bonded to C-.. } alkyl or C s . ? alkoxyalkyL pyridinyl-C^ alkyl, 
imidazolyf-Cv.3 alkyl. tetrahydrofuranyhCV., alkyl, nitriie-Ct..^ alkyl, carboxamide-C].;, 
alkyl, phenyl wherein the phenyl ring is optionally substituted with one to two halogen, 

30 Ci.6 alkoxy, hydroxy or mono- or di-(C;. 3 aikyl)amino. Cm alkyl-S(0) m , or phenyl- 
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S(Ui n whuu! tknui\ i_ mil u w t o-\ t t t. hi n 

alkoxy, hydroxy, halogen or mono- or di-{€ t ..5 alkyl)amino: 

C.,(, alkyi-S{()W and phenyl-StO.g,. wherein the phenyl ring is optionally substituted 
5 with one to two halogen. C\.. b alkoxy. hydroxy or mono- or di-(C K ? alkyliamino: 

each Ri is independently: 

Cj.)(s alkyl optionally be partially or fully halogenated. and optionally substituted with 
Hi one to three C 3 .;o cycloalkanyl hydroxy, phenyl, naphthyL pyridinyl. pyrimidinyk 
pyrazinyl. pyridazinyk pyrrolyl. imidazolyi, pyrazolyk thienyi, furyh tsoxazolyl or 
isothia/.olvi; each of the aforementioned being opiionally substituted with one to five- 
groups selected from halogen, alkyl which is optionally partially or fully 
halogenated. C > s cycloalkanyl, C$4 cycloalkenyl, hydroxy, nitrite, Cj.3 alkoxy which is 
15 optionally partially or fully halogenated or NH; ; C(0). mono- or dl(C w alkyl)amino, and 
mono- or di(Cj .jalkygtami nocarbonyl; 

cyclopropyloxy, cyclobutyloxy. cvelopentyioxy, eyeiohexyloxy, or evciohepty ioxy each 
being optionally partially or fully halogenated and optionally substituted with one to three 
.20 Ci* alkyl groups optionally partially or fully halogenated. Chi, hydroxy Chalky! or aryl: 
or an analog of such cycloalkyl group wherein one to three ring methylene groups are 
independently replaced by O, S{0) m; CHOH, >O0, >OS or NH; 

phenyloxy or benzyloxy each being optionally partially or fully halogenated and 
25 optionally substituted with one to three CV.t alkyl groups optionally partially or fully 

halogenated, CN. hydroxyC^alkyi or aryl: or an analog of such cyeioaryl group wherein 
one to two ring methyne groups are independently replaced by N; 

cyclopropanyk cyciobutanyl, cyclopentanyk eyciohexanyl, cycloheptanyl. 
30 bicyclopentanyl, bicyelohexanyl or bicycloheptanyl, each being optionally partially or 
fully halogenated and optionally substituted with one to three C t .< alkyl groups optionally 
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partially or fully halogenated, CN. hydroxyCV,alkyl or aryl: or an analog of such 
cycloalkyl group wherein one to three ring methylene gr nips are six ills replaced 

by O, S(0) m , CHOH, >C=0, >OS or NH; 

5 Cj.io branched or unbranced alkenyl each being optionally partially or fully halogenated. 
and optionally be substituted with one to three Ci. 5 branched or unbranched alkyl phenyl 
naphthyl. pyridmyS. pyrhindinyl. pyrazinyl, pyridazinyL pyrrolyf, inhdazolyk pyrazolyl. 
thienyk furyh isoxazoly) or isotluazolyl, each of the aforementioned being substituted 
with zero to live halogen, Cj.« alkyl which is optionally partially or fully halogenated, 

it) cyclopropanyi. cyclobutanyh cyclopentanyh eyeiohexanyl cycloheptanyi. 

bicyciopentanyl. bicyclohexanyl and bicyeloheptanyl. hydroxy, nitrite, C|.. 5 aikyioxy 
which i ( ion iil\ } i t ly or fully h t NH (O). mon ordi(( 

salkyl)ammocarbouyk the Cj-jg branched or unbranced alkenyl being optionally 
interrupted by one or more heteroatoms chosen from O, N and S(0) m ; 

15 

eyelopentenyh cyclohexenyl, cyclohexadknyt cycioheptenyl. eycloheptadienyl, 
bicyclohexenyi or bic> cloheptenyl. wherein such cycioalkenyl group is optionally 
substituted with one to three alkyl groups; 

20 nitrite, halogen; 

mcthoxycarbonyl, elhoxycarbonyl and propoxycarbonyl; 

silyl containing three Cm alkyl groups optionally partially or fully halogenated; 

25 

Cj.fi aikynyl branched or unbranched carbon chain optionally partially or fully 
halogenated, wherein one or more methylene groups are optionally replaced by O. Nil or 
S(0),„ and wherein said aikynyl group is optionally independently substituted with one to 
two oxo groups, pyrroiidinyl, pyrrolyh one or more Cm alkyl optionally substituted by 
30 one or more halogen atoms, nitrite, raorpfooiino, piperidinyl, piperazinyh miidazolyk 
phenyl, pyridinyl, tetrazoiyl, or mono- or di(C w alkyl)ammo optionally substituted by 



54 



WO 00/55139 



POT/USOe/03865 



one or more halogen atoms: 
each Rx R_j. and R 5 is 

5 a C1-6 branched or unbranched alkyl optionaHy partially or fully halogenated. acetyl 
aroyh Cm branched or unbranched alkoxy. each being optionaHy partially or fully 
halogenated. halogen, nitrite, methoxycarbonyl. C1..3 aikyi-S(O)™ optionally partially or 
fully halogenated. or phenyl sal tony k 

10 Cm ai.kox.yy hydroxy, amino, or mono- or dHCu, alkyl)arnino, nitrite, halogen; 

OR,: 

nitro; or 

15 

mono- or di-(C M aikyt)amIno-S{0);> optionally partially or fully halogenated, or 
H2NSO2; 

each Rj is independently: 

20 

phenyl, naphthyl, morpholinyl, pyridinyl pyrimidinyi. pyrazinyl, pyridazinyl, pyrroly!, 
pyrrolidinyL imidazotyi. pyraxolyl thiazolyh oxazoyl, triazoiyl, tetrazolyl, thienyl, fojyl, 
tetrahydrofuryl isoxazolyl, isothiazoiyl. quinolinyl, isoquinolinyl. indolyl, 
benzimidazoiyh benzofuranyl, benzoxazoivl benzisoxazolyl, benzpyrazoJyl, 

25 benzothiofuranyl cinnoiinyl. pterindinyJ. phthalazinyl, naphmypyridiriyl, quinoxalinyl 
quinazolinyl purinyl or indazolyi, each of the aforementioned is optionaHy substituted 
with one to three phenyl, naphthyl, heterocycie or heteroaryl as hereinabove described in. 
this paragraph, Cj.<> branched or unbranched alkyl which is optionally partially or fully 
halogenated, cyclopropanyi. cyciobutanyl eyciopentanyl, cyclohexanyl, cycloheptanyl. 

30 bicyclopcntanyl, bicyeiohexanyl bieyctoheptaiiyk phenyl C f . s alkyl naphthyl Cj.5 alkyl, 
halogen, hydroxy, oxo, nitrite, C;,? aikyioxy optionally partially or fully halogenated. 



55 



WO 09/55139 



PCT/USQWQ3865 



phenyloxy, naphthyloxv. heteroaryioxy or heterocvchcoxv wherein the heterocyclic or 
hcicroary! moieiy is as hereinabove described in this paragraph, nitro. amino, mono- or 
di~(C|-ja!k>i)ariiino, phenyiamino, naphthylamtno. heieroaryt or heterocyclic amino 
wherein the heteroaryl heterocyclic moiety is as hereinabove described in this paragraph, 
5 Nf ioC(O), a mono- or di-{Cso,a!kyl) aminocarbonyl, C,. 5 alkyl-C(0)-€i,4 alkyl, araino-Cb. 
5 alkyl. mono- or di-(C^t!k>d)amino-Cj.> alkyl. arnino-SfO);. di-iC h .?alkyl)amino-S(0)% 
R 7 -Cj.j alkyl Rg-C.5 alkoxy. 1VC(0)-C S . 5 alkyl, R,<rC,. s alkyl(R, , )N, carhoxy-mono- or 
di-(C; 5 aikyl)-arnino; 

!0 a fused aryl selected from benzocyclobuianyl, indanyi, indenyk dihydronaphthyl, 

tetrahydronaphthyl. beraocyeloheptanyi and benzocycioheptenyl. or a fused heteroaryl 
selected from cyclopentenopyridinyl, cyclohexanopyridiny L cyctopcntanopyrimidinyL 
cyclohexanopyrimidinyl. cyclopentanopyrazinyl. cyclohexanopyrazinyl, 
cyclopeiiuinopyridazoiyi, eycl obex anr >py ri daziny ! , eyclopentanoquinolinyl, 

IS cyciohexanocjumoiinyl. eydopenianoisotjuinoimyU cyciohexanoisoquinolinyl. 
cyciopentaftoindolyhcyclohexanoindolyh cyciopentanobenzimidazolyi, 
cydohexanobenzimidazolyh cyclopentanobenzoxazolyl, cyelohexanobenzoxazolyh 
cyclopentanoimklazoly \. c y e lohex anoi mi dazo I y 1 ey clopentanothienyl and 
cyclohexanoihienyl; wherein the fused aryl or fused heteroaryl ring is independently 

20 substituted with zero to three phenyl, naphthyl, pyrkliny.1, pyrinndinyl pyrazinyL 

pyridazmyl, pyrrolyl, ioiidazolyl, pyrazolyl. thienyh fund, isoxazoiyk isothiazoiyl C,., ; 
alkyl which is optionally partially or fully halogenated, halogen, nitrite, C f . ; ? aikyioxy 
which is optionally partially or fully halogenated, phenyloxy, naphthyloxv, heteroaryioxy 
or heterocyclicoxy wherein the heteroaryl or heterocyclic moiety is as hereinabove 

25 described in this paragraph, nitro, amino, mono- or dHC^alkyljamino, phenylamino, 
naphthylamino, heteroaryl or heterocyclic amino wherein the heteroaryl or heterocyclic 
moiety is as hereinabove described in this paragraph, NH 2 C(0), mono- or di-(Ci. 
3 alkyl)ammocarhonyl alkyl-OC(O), C M aikyl-C(0)-C M alkyl, amino~C f „ 5 alkyl, 
mono- or di-{C!.j)alkylamino-C,. 5 alkyl, R f2 -C,. s alkyl, R^C,.* alkoxy, Ru-C(0)-C|. s 

30 alkyl or Rjs-Q-s alky l(R i(i )N; 
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cyclopropanyi, cyclobutanyh cyciopentanyk cyclohexanyl. cyeloheptanyl. 
bieyetopentanyl. bicyclohexanyi or bicvcSoheptanvi. each being optionally partially or 
fully halogenated and optionally substituted with one to three Cm alky! groups, or an 
analog of such cycloalkyl group wherein one to three ring methylene groups are 
5 independently replaced by Q. S. CHOH. >O0. >C-S or NH; 

cyclopemenyl, cyclohexcnyh eveiohexadienyl. cycloheptenyi, cydoheptadienyl, 
bicyciohexenyi or bicydohepteovL each optionally substituted with one to three Cm alkyl 
groups; 

10 

C M alkyl-pheny!-C{0>Ci.4 alkyl-, C w alky!-C(0)-C M alkyl- or C M alkyl-phenyl- 
SCOWCm alkyl-; 

alkyl or Cu branched or unbranched alkoxy each of which is optional ly partially or 
15 fully haiogenated or optionally substituted with R:?; 

ORis or Cui alkyl optionally substituted with ORjg; 

amino or mono- or di-(Ci.sa!kyl)amino optionally substituted with R w ; 

20 

R 20 C(O)N(R 3I > 5 R 2 vO- or R Xj R 24 NC(0}-; R 26 (CiI 2 ) m C(0)N(R 2) > or 
R 26 C(0)(CH 2 ) m N(R 2i )s 

C M alkenyi substituted by Ri?Rj4NC<0)»; 

25 

C24 aikyoyl branched or unbranched carbon chain, optionally partially or fully 
haiogenated, wherein one or more methylene groups are optionally replaced by 0, Ni l 
S(0) m and wherein said alkynyl group is optionally independently substituted with one to 
two oxo groups, pyrroidinvl, pyrrolyl, morpholinyl, piperidinyl, piperazinyi, imidazolyl, 
30 phenyl, pyridinyL tetrazolyi one or more Cm alkyl optionally substituted by one or more 
halogen atoms, nitrite, morpholino, piperidinyl, piperazinyi, imidazolyl, phenyl 
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pyridinyi tetrazolyl or mono- or di{C-M alkyl}amino optionally substituted by one or 
more halogen atoms: or 

aroyl 

R ( , is a: 

Cm alkyi optionally partially or fully halogenated and optionally substituted with R 26 ; 

each R 7 , R 8 , R y , R| 0 , Rj 2s R S3 . Rh, Rjs, Rjt, R25 and R 26 is independently: 
nitrile, phenyl, morpholino, piperidmyl piperazinyl imklazolyl pyridinyi. tetrazolyl 
amino or mono- or di-('C'Malkyl)amino optionally partially or fully halogenated; 

each Rn and R u , is independently: 
hydrogen or Cm alky! optionally partially or fully halogenated; 

R 1S is independently: 
hydrogen or a Cm alkyi optionally independently substituted with oxo or R 2 >; 

R20 is independently: 
C t ..io alkyi optionally partially or fully haiogenated. phenyl, or pyridinyi; 

R.21 is independently: 
hydrogen or C;.^ alkyi optionally partially or fully halogenated: 

each R22, R 2 ;< and R. 2 , ( is independently: 
hydrogen, C t .- ( > aikyl optionally partially or fully halogenated, said C K > alkyi is optionally 
interrupted by one or more O, N or S, said Cj. f , aikyl also being independently optionally 
substituted by mono- or di-(Ci,^aiky 1 jaminoearhonyi, phenyl, pyridinyi amino or mono- 
or di-fCi^alky'Darnino each of which is optionally partial iy or fully halogenated and 
optionally substituted with mono- or di-(Ci.,uilkyl)amino; 
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or R : p and R-..- taken together optionally form 2 heterocyclic or beteroaryl ring; 
m - <X I or 2: 
W is O or S and 

pharmaceutically acceptable derivatives thereof. 

In another embodiment of the invention there is provided compounds of the formula*?!} 
as described immmediateiy above, and wherein 

G is: 

phenyl, naphthyl. benzoeyclobutanyl. dihydronaphthyl, tetrahydronaphthyl, 
benzocyclohepianyi, benzocycloheptenyl, indanyl, indenyl; 

pyridinyl, pyridonyl, qmnolinyi. dihydroqumoHnvl tetrahydroquinoyl, isoqumoHnyl, 
tetrahydroisoqainoyl, pyridaztayl, pyriraidmyL pyrazinyl, benzimidazoiyl, benzthiazolyl. 
benzoxazolyL henzoforanyl, benzothiophenyl, benzpyrazolyl. dihydrobenzofuranyl, 
dihydrobenzothiophenyl, benzooxazobnyl benzofl ,4]oxazin-3-onyl, hcnzodioxoiyl, 
benzop ,3]dioxol-2-tmyi, benzofuran-3-onyl tetrahydrobenzopyranyl, indoiyi, indoiinyh 
indolonyJ, indoiinonyl, phthaiimidyl; 

oxetanyl, pyrroIidmyL tetrahydrofuranyl, tetrahydrothiaphenyi, piperidmyL piperazinyl, 
morphoHnyl, tetrahydropyraay!, dioxanyL tetramethyienc sulfony], tetramethyiene 
suifoxidyl, oxazolmyL ihiazolinyl imidazolinyl. tertrahydropyridinyL homopiperidinyl, 
pyxraliny!, tetrahydropyrimidinyi, decahydroquinolinyl, dccahydioisoquinolinyl, 
thiomorpholinj i thiazolidinyl, dihydrooxazmyt dihydropyranyl, oxocaoyl, heptacanyl, 
thioxanyl or dithianyi; 

wherein G is substituted by one or more R s , R 3 or R 3 ; 
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111 another embodiment of the invention there is provided compounds of the formal a(il) 
as described immediately above, and wherein 

> G is phenyl. pyridinyL pyridonyl. naphthyi. qumoiiml isoquinoh'nyi. pyrazinyl. 
htwiroidazolyl. benzoxazolyl. benzofuranyl. benzothiopht-nyl. benzpyrazoivL 
dihydrobenzofuranyL dihydrobenzothiophenyL indanyh indenyl, indolyl. indolinyl 
indoiony! or tndolinonyi. wherein G is substituted by one or more R ; . IG orRy. 

Ar is: 

naphthyi, quinolmyL isoquinoiinyi tetrahydronaphthyl. tetrahydroquinolinyl 
tetrahydroisoqumol iny L indanyL indenyl or indolyl each being optionally substituted by 
! 5 one or more R.s or R? groups; 

Xis: 

phenyl, furanyi, thienyl, pyrrolyl, pynoniyL imidazoiyl, pyridinyl, pyrimidinyl, 
20 pyridinony !.di hydrop* ridi nonyl maJeimidvL dihydromaleimidyl, piperdinyl. 
piperazinyl, pyridazinyl or pyrazinyl 

Yis: 
a bond or 

25 

a C|..j saturated or unsaturated carbon chain wherein one of the carbon atoms is optionally 
replaced by O, N, or S(0) w and wherein Y is optionally independently substituted with 
one to two oxo groups, phenyl or one or more Chalky! optionally substituted by one or 
more halogen atoms; 

39 

Z is; 
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phenyl, pyridinyl, pyrimidhtvl. pyridazinyi. pyrazinyi. inddazolyL furanyl, thienyL 
dihydrothiazoiy]- dibydroihiawlyl sulibxtdyL pyranyl. pyrrolidinyl which arc optionally 
substituted with one to three nitrite. Ci-3 alky!. C;..? alkoxy. amino, mono- or di-(C f -.? 
aikyl)amino, CONH 3 or Oil; 

5 

fetrahydropyranyl. tetmhydroforanyl, U-dioxoianonyL 1 J-dioxanonyl. 1.4-diosaoyl, 
morpholinyl, thiornorphoimyl. thiomorphoiino salfoxidyl, piperidinyl. piperidtnonyl. 
piperazirrvl. tetrahydropyrirnidonyl, pentamethyiene sulfldyl, pemamethylene sulfoxidyl. 
pentamethylene sudonyl. tetrametbylene sullidyl. tetramethytene sulioxidyl or 
10 tetramethytene sulfonyi which are optionally substituted with one to three nitrite, Cs_ 3 
alky I, Cj-3 alkoxy, amino, mono- or di«fC M alkyljamino, CONH;?, or OH; 
nitrite, Cf. 6 alkyl~S{0) m . halogen, hydroxy. C M alkoxy. amino, mono- or di-(Cu 
alkyl)amino, mono- or di-(Ci-s alky3)aminocarbony{ or NH2CX.O}; 

15 each R) is independently: 

Cm alkyl optionally partially or fully halogenated, and optionally substituted with one to 
three Cj^cycloalky!, phenyl, thienyi, fund, isoxazolyl or tsothiazolyl; each of the 
aforementioned being optionally substituted with one to three groups selected from 
20 halogen, C f .j alkyl which is optionally partially or fully halogenated, hydroxy, nitrite or 
Ci->alkoxy which is optionally partially or fully halogenated; 

cyclopropyl, cyciobutyJ, cyelopentanyt cyclohexanyl, bieyoiopentanyl or 
bicyclohexanyl each being optionally partially or fully halogenated and optionally 
25 substituted with one to three C t .. alkyl groups optionally partially or fully halogenated, 
CR hydroxyCj-salkyl or phenyl; or an analog of such cyeloaikyl group wherein one to 
three ring methylene groups are independently replaced by O, S, CHOH, >(>0, ><>S or 
NH; or 

30 silyl containing three Q.4 alkyl groups optionally partially or fully halogenated; 
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Rj is independently: 

halogen. €■,..- aikoxy. C;. 3 aikyi-S(0} i; , optionally partially or fully halogenated, 
phenybulfonyi or nitrile; 

5 



R? is independently: 

i0 phenyl, morpholino, pyridinyh pyrinhdinyL pyrazmyl. pynoiyh pyrrolylidinyl, 
imidazolyK pyrazolyl. each being optionally substituted with one to three phenyl 
aaphthyl, heterocycle or heteroaryl as hereinabove described in this paragraph. C^, alky! 
which is optionally partially or fully hulogenated. eyciopropanyl, cyclobulanyl 
cyclopenfanyh cyclohexanyl, cycioheptanyL bkyebpemanyh bicyclohexanyl 

IS bicycloheptanyl, phenyl Chalky!, napbthyl Ct.$alkyt halogen, oxo, hydroxy, nitrile, CVj 
alkyloxy optionally partially or fully habgenated. pheoyloxy, naphthyloxy, heteroaryioxy 
orheterocyciicoxy wherein the heteroaryl or heterocyclic moiety is as hereinabove 
described in this paragraph, nitro, amino, mono- or dt-(C |. 3 alkyi)atnuio s phenylainino, 
naphthylammo, heteroaryl or heterocyclic amino wherein lite heteroaryl or heterocyclic 

20 moiety is as hereinabove described in this paragraph, NHiCfO). a mono- or di-{C s . 

3 alkyl)arninocarbonyL Cu$ alkyJ-C(0)-CM alkyl. mono- or di~(C i ..- 5 alkyl)anuno, mono- or 
di-(Ci.j)alky.lamino-Ci.5 alkyl, mono- or di-fCa .^alkyflanuno-SO'Th, ~R 7 ~C i. 5 alkyl, Rg~C,. 5 
aikoxy, RtrC(0>C M alky!, R jr C,. $ alkyi(R f! )N. earboxy-mono- or di-(C K s)-alkyl~ 
amino; 

25 

C } 5l alkyl or Cm aikoxy each being optionally partially or fully halogenatcd or optionally 
substituted with Rnl 

(>Ri8 or Cj. t , alkyl optionally substituted with OR ts ; 

30 

amino or mono- or di- (C r $ alkyl)amino optionally substituted with R, 9 ; 
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R 2tf C(0)N(R !? )-. RvO- ; R^R 34 NC(0)-: R.X'H.aOVNsR,,}- or R: {l C{0)CH ? N(R,,)-: 
C^alkenyl substituted by R>JR«NC<0}-: or 

5 Qm alkynyl branched or tin branched carbon chain optionally partially or folly 
haiogenatcd and optionally independently substituted with one to two oxo groups, 
pyrroldmyL pyrroiyl. morpholinyl pipendmyL piperarinvk imidaxolyl, phenyl pyridinyl, 
tetrazolyl or one or more C., t alkyi optionally substituted by one or more halogen atoms; 
and 

H) ii T < and R 24 taken together optionally form imidazoiyl piperidinyl morpholinyl, 
piperazinyi or a pyridinyl ring. 

In yet another embodiment of the invention there ts provided compounds of the 
15 formula(ii) as described immediately above, and wherein: 

G is phenyl, pyridinyl pyridonyl, naphthyl quinoiinyi isoquinolinyl, pyrazmyl 
benzothiophenyl, dihydrobenzomranyi, dihydrohenzotinophenyl, indanyl indolyi, 
20 indolioyi, indobnyi or indolmonyL wherein G is substituted by one or more Rj , R 2 or R.?; 

Ar is naphthyl; 
25 X is 

phenyl, imidazolyl pyridinyl, pyrimidmyl piperdinyl piperazinyl pyridazinyl or 
pyrazinyl each being optionally independently substituted with one lo three C M alkyi, Q. 
.•talkoxy, hydroxy, nitrite, amino, mono- or di-(Cj.j alky!}amino : mono- or di~(C t ^ 
aikylammo)carbonyL NH a C(OX CVs alkybS(0) m or halogen; 

30 

Y is; 
a bond or 
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a Cm saturated carbon chain wherein one of the carbon atoms is optionally replaced by 
O. N or S and wherein Y is optionally independently substituted with an oxo group; 

Z is: 

5 

phenyl, pyridinyl pyrimidinyi, pyridazinyl, pyrazinyl. imidazolyl. dihydrothiazoiyl, 
dihydrothiazoiyl sulfoxide, pyranyl or pyrrolidinyl which arc optionally substituted with 
one to two Ck> alkyl or C t .> alkoxy; 

10 tetrahydropyranyl, morpholinyl. thiomorpholmyl, thiomorphnlino sulfoxidyl, piperidinyl, 
piperidinonyl ptperaziny! or tetrahydropynmidonyl which are optionally substituted with 
one to two C s . ? alkyl or C } , 2 alkoxy; or 

C,„ 3 alkoxy; 

15 

each R[ is independently: 

Cm alkyl optionally partially or fully halogenated, and optionally substituted with phenyl 
substituted with zero to three halogen, CYs alkyl which is optionally partially or fully 
20 halogenated, hydroxy, nitrite or C^alkoxy which is optionally partially or fully 
halogenated; 

cyclopropyl cyclobutyl, cyciopentanyl, eyelobexanyl. bicyciopentanyl or 
bicyciohcxanyl, each being optionally partially or fully halogenated and optionally 
25 substituted with one to three Cio, alkyl groups optionally partially ox fully halogenated. 
CM, hydroxyCj^alkyi or phenyl; and an analog of cyclopropyl. cyclobutyl, 
cyciopentanyl cyclohexanyl. bicyciopentanyl or bicyciohcxanyi wherein one ring 
methylene group is replaced by O; and 

30 silyi containing three Cg.-j independently alkyl groups optionally partially or fully 
halogenated; 



64 



WO 00/55139 



PCT/USOO/03865 



each R; is independent!) : 
bromo, chloro. fiuoro. methoxy. methyisuifonyi or nitrite: 

5 

each R 3 is independently : 

phenyl, morphohno. pyndmyi, pyrimidmyl, pyrrolylidinyU 2,5-pyiToiidin~dionyl, 
10 imidazolyl. pyrazolyk each of the aforementioned is optionally substituted with one to 
three CVs aikyl which is optionally partially or fully haiogenated, halogen, oxo. hydroxy, 
ndrile and CY, aiky'io.xy opdomdiy partially or Cully halopenated; 

Cu alky! or C K < alkoxy each being optionally partially or fully halogenated or optionally 
! 5 substituted with R s r, 

ORis or C ( .3 aikyl optionally substituted with OR iS : 

amino or mono- or di-(Cr.? aIkyi)amino optionally substituted with R^; 

20 R 30 C{O)N(R 3S }", Rjj.O- : R B R^NC(0>; R 26 CH 2 C(0)N(R ai )" or R, f >C(0)CH 2 N(R 2i )-; 

Cwaikeny] substituted by KbR»NC(0}-; or 

alkyrryl substituted with pyrroldinyi or pyrroiyt; 

25 and 

Ru a«d R.34 taken together optionally form morphoHno. 



30 In yet still another embodiment of the invention there is provided compounds of the 
fonuoia(ll) as described immediately above, and wherein 
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G is phenyl, pyridinyi. pyridonyi. naphthyi quinoltnyl. isoqianolinyl 
dihydrobenzofuranyi. fodanyl. indolinvl. indojonyl. or indoiinonyh wherein G is 
substituted by one or more R ; . R> or R$: 

Ar is i -naphtbvk 
X is: 

phenyl, imidazolyl, pytidinyl. pyrimidmvl piperdinyh piperazinyh pyridazinyl or 
pyrazinyh 

Yds: 

a bond or 

-CH r , -CHaCHr, -C(OK -CK -S-, -NH-CH.CH.C^-, -N(CH 3 )- 5 or -NH-; 
each R) is independently; 

C3.5 alky] optionally partially or fully haiogenaied. and optionally substituted with 
phenyl; 

cyclopropyL eyefopentanyi, cyeiohexany l and bieyciopentany] optionally substituted with 
one to three methyl groups optionally partially or fully halogenated> CN f hydroxymethyl 
or phenyl; or 2-tctrahydrofuranyi substituted by methyl; or 
trimethyl silyl: 

each R ; is independently: 
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phenyl, morphoiinyl. pyridinyi. pyrhnidmyi. pyrroiyiidinyi. 2.5-pyrmudin-dionyL 
imidaxolyi or pyrazolyi, wherein any of the aforementioned is optionally substituted witli 
Ct-2 alky I which is optionally partially or fully halogenated; 

C f , s aiky! or C|. 3 aikoxy each being optionally partially or fully halogenated or optionally 
substituted with diethytammo; 

ORig or Ci.3 alky) optionally substituted with OR jg; 

amino or mono- or di-fCY* alkyDamino optionally substituted with R !9 ; 

CHjC(0)NH-, R>>(> ; RasRwNQO)-; R2 6 CM 2 C(0)N(R,:)- or R, 6 C(0)CH 2 N(R 2f )-; 

C^alkenyi substituted by R£sR2<fNC(0)~; or 

C 2 -j alkynyl substituted with pyrroldinyl or pyrroly); 

and R? A are H or R n and R 24 taken together optionally form tnorpholino: and 
R5.6 is morpholino. 



In another embodiment of the invention there is provided of the formuia(II) as described 
immediately above, and wherein 

G is 

phenyl, pyridinyi or napbthy) wherein G is substituted by one or more R h R 2 or R 3 ; 
Xis; 

imidazoiyl or pyridinyi; 
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Yis: 

-Clk, -Ni l-CHiO-bC'I b- or -NH~; 
2 is rnorpholino; 

5 

each R : is independently: 
tert-butyl, see-butyi. tert-amyl or phenyl; 

R 2 is chloro; 

5 0 

R.i is independently: 

methyl, methoxy, methoxymethyl, hydroxy propyl, aceiamide, morpholino or 
morpholinoearbony!. 

15 

In yet a further embodiment of the invention there is pro vided of the formula(II) as 
described immediately above, and wherein X is pyridinyL 



20 In yet a further embodiment of the invention there is provided of the formula(n) as 
described immediately above, and wherein the pyridinyi is attached to Ar via the 3- 
pyridinyl position. 

25 The following are representative compounds of the formula(II): 
lH'->-Cyano^hen)4}-3-[4-(6-morpholin^-ylmethyl-pyridin-3 

l-(4<1iiorO"2"trilluoromethybphenyl)~3~[4-(6-morpho!in 
naphth tk - j - ; ll-un-a 

35 f-(2<'hloro-5-trtflitoron:iethy}-phenyl}-3-[4-(6-raorphoIi 
n aphtha 1 en- 1 - y 1 ] -wea 
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1 -(3.4-Dimethy i-phenyI)-3-[4-{6-morpho!in-4-yl meihyi-pyrMin-3-y IVnaphthalen- 1 ~yl]- 
urea 

K3-!odo-phenyih3-j4-(6-morphoi^ 

l-[4<6«Morpholm4-ylmeth\1-pyri 

H4-Meihyisuitk:y{-pheiiy^ 
yl]-urea 

K3-€hloro-4-methyl-pheriy].^ 
y!]~«rea 

1-(4<:Woro~3~nitro-pherjyi)-344-^ 
y!)-urea 

M2,5-Dichloro-phenyl)-3-f4-(6-i^ 
tires 

l-[4^6-Morpholin-4-yln^ 
l-[4-(6-Morphoiin-4-y]methyJ-p>Tidin-3-yl)-naph^ 

I ^3^hIoro-pheny!)»3-[4-{6-morphoim-4-ylmeihy l-pyridin-3 -yl}-naphthalen- 1 ~yl]-urea 

M4-Chioro~3~trifhK>romethyl-p^^^ 
naphthaJen- 1 -y 1 ] -urea 

H4-(6-Moipho!ffi-4-ylme^ 
urea 

l-(2-Mcthyi-3-nitro-pheny!)-3-[4-(6-morpholin^ 
yl]-urea 

1 <4~Methy1-2-nitro~phmyl)^ { _ 

ylj-urea 

l~(23-DiclV!oro-phenyl)-3-{4-(6-morphoiin-4-ylm 
urea 

H2-Methoxy-5-nu>t^ 
1 ••>•]] -urea 

l<2-Chk>rc>-6»rnethyI-pheflyI)-3-f4-(6-moTphoim 
ylj-urea 
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1-(244>ichtoro-phenyl)-3-[4H6-mo^ 
urea 

K4-MethylOHUtK>-phenyl)-3-[4<^^ 
ylj-urea 

i-(24-Dmiethy!-pbenyl)-3-|4-(6-nw^ 
urea 

1~(23-E>imetl\vi-phe^ 
urea 

I -{4-Cyano-pheny!)-3- 14-( 6-morpboiJD-4-ylmeth>i-pyridin-3-y !)-naphthalen- 1 -yl]-urea 

l~[4-(6~Morphoiio-4~ylmethyi~py 
phenyl Vurea 

1 -Biphem 1-4-vi - 3 - [4-(6»morpholio-4-y Imeihyl-pyridin-3-yl)-naphthalen-1-yi)-urea 

l«(2>Difiuorc>i>henyi}-3-j;4^6-m©^ 
urea 

H3-Chtoro-2-roethoKy-ph^ 
1 -yl]-urea 

H2-Fluora-3-trifliu>rome^ 
naphthalan- 1 -yl]-urea 

l-(4-Benzyioxy-phenyi'KH4-^ 
urea 

!-{2-MetbyisuifaiiyI-phenyi'^ 
ylj-urea 

lK2-Ftuoro-6-trifluoronK'tbyl-phenyl)-3-[4-(6-morphor 
naphthalan 1 -ylj-urea 

H4-Fluoro-3-trifiuoromethyi-ph^ 
naphthalen- 1 -ylj-urea 

1 ~j;4-(6-MorphoIm-4- ylmethyi - pyrsdi n - vy iHiaphihaien- 1 -yI]-3-(2.4p-trimethyl-phenyl}- 
urea 

I -[4-(6-Morpholin-4-y Imethy l-pyridiri-3-yI}-naphthalen- I-yIj-3-(4-triftuorometbyl- 
phenvi)-urea 



70 



WO 00/5513? 



PCT/USOa/03865 



i<3-Methyisu!faxiyli3lienyi}-3-[4-{6-morphoiin-4-yimethy]-pyri 
ylj-urea 

1 -(2-Methoxy-pheny) V3-(4-(6»morphol in-4-y imethy l-pvTidin-3-yl)-naphtbalen- 1 -yl]-urea 

t-(2-Fluoro~>trifliK>romet1^ 
naphdmten- 1 -ylj-urea 

J -(4-Methoxy-2-mcthyi-p1w;ny i)-3-[4-(6-niorphu) > n-4-y imethy i-pyridin-3-y l)-napf tthalen- 
1 -.ylj-urea 

H2-Fluoro-S-riuro-phenyj>3^ 
yi]-urea 

H4-Ethoxy-pheny!K3-H^ 

H2>Dimethoxy-phenyi)-3-|4-{6-m0 
urea 

l-^S-Dimethyl^-nnro-pto 
1 -ylj-urea 

H5-Chloro~2~methyi-pheny0 
ylj-urea 

.l*{2-isopropyi-6-mcthyi^Dheny!)-3-f4-(6-morpholin-4-y1methyI-py 
naphfhaien- 1 -ylj-urea 

H2-Di!korometh0xy-pheny!>3^4^ 
l-yl]-urea 

l-(44sopropyl-pheny3)-3-[4-(6-morphoi»i-4-ylmethy3-pyridin-3-y])~n 
urea 

M4~Methoxy-phenyi)~3~[4-(6-rnorpho^ 
l-(3-Ethyl-pheny1)-3-[4-(6-ii}Qrp^^ 
H2-Ethoxy-phenyl)-3-f4K'6-m0^ 
M4-Butoxy-pheayi)-3~[4-(6-mo^ 

4~{3-[4~{6~Morphoiin~4~yiii^ acid 
ethyl ester 
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i~(4-Bmy[-2-iY!ednl-pherM^ 
y!]-«rea 

l-(2 7 6-Dibrom0-4-isQprapy}-phenv^ 
napKtbaien-l -ylj-urea 

M3-Methoxy-pheoYi)-344-(6-morph^ 

1 -[4-(6-Morphoiin-4-y lmeThyl-pynd;n-3-y] )-nnphtbalen- 1 -yl}-3~(4- 
trifliiorome{hyl$u]fanyi-phenyl).urea 

5-{3-{4-(6-MorpiK>nrt-4-yimetfiyi^ acid 
dimethyl ester 

l~(3-Cyclopentyloxy-4~methoxy^ 
naph£hakn-I-y1]-urea 

3- {3-[4-(6-Morphcdu*-4«y tme&yH>yri^^^ ) -benzoic acid 
ethyl ester 

l~(5-tert-Buty]-2-hydroxy~pheny1)-3-[4-(6^ 
naphthaten- 1 -y I \ -urea 

H2-HydroxymxahyM-phenyI-cyclo^ 
naphthaleiv i -y 1 1 -urea 

1 -(2-Methylsidfanyl-5-trifl uoK)H^ethy!-phenyl)-3-[4-(6-morpholin-4-yimethyS-pyridin-3- 
yl)-naphthakn-l-yl]-urea 

1 -[4^6-Morpbolin-4-yimethyl-pyridb-3-yl)-oaphtl>alen. 1 -yJ3-3-(4-penty1oxy-biphenyl-3- 
yi)-urea 

4- Mcthoxy-3-{3-[4-(<^morphohn-4-ylme%^ 
benzoic acid methyl ester 

l-(2 ? 5~Dtethoxy~pheny!)-3-[4-(6^^ 
urea 

l-Be!mjada^oi-6-y|~;^4-{6-mo 

N~(23-Diethoxy-4-{3-[4-{6-i*wrpM 
ureido) -phenyl )-benzarriide 

}>f4.{6.Mofpholio-4-yimeth>4-pyridin-3-yi^napInhak^t-i->1]-3-{3-phenoxy-phenyl)-urea 
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l-(5-£lhanesuttbnyl-2-methoN7 
naphthaien- 1 -yi j-urea 

4-Methoxy-3-p-(4-f6~nu>rphoi^^ 
phenyl- benzamide 

1 -(2-Methy!-l 3-dk>xo-23-dthydro- 1 H-isomdol-5-yl)-3-|4-(6-moiphoHn-4<yImethyl- 
pyridin-3-y!)-rtanhthalen-l-yl]-urea 

K23-DimethyMH-indol^^^ 

N-8utyl-4-methoxy-3-{3-[4-{6-inorphoI^ 
ureido} -benzenes u 1 fo namide 

l~[3-(2-MethyH'U]dk>xoian-2-vlVphenyl]^^^ 
naphthalejj-l-yl]-urea 

l-<3-Mcthoxy-S4iiflnoromethyl-phenyl)-3-|4-(6-morpho 
naphthalen-1-yl]-urea 

H2,4-Dimethoxy-phenyl)-344-{6-m0rpholi^ 



H2-Methyl-4-nitro-pbenyi)-3^ 
ylj-urea 

l-(2-Methoxy-4-nitro-phenyI)^ 
ylj-urea 

H4-Chioro-2-Rkro-phenyl)-3-[4-(6-m^ 
yl}-urea 

H5-Chk>ro-2-inethoxy-phenyi^^^^ 
1 -ylj-urea 

H3,5-Dimethoxyi>hen>d)-3-[4-((^TO^ 
urea 

i -£4-{6~Morpholm~4-y] methy!-pyridin-3-yl)-napMia{en- t -yl]-3-(4-trifl uorometboxy- 
phenyl)-area 

l-[4-(6-Morpholin-4-ylme%l-py^^ 
trifluoromet) /] ulfan ; u tiyi)-urea 

l-[4-(6-Morpholin-4-yimethyl-pyridm-3-yl)-naphthaien-l-y 
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H2-Methoxy~5-nit-o~phenyi)-3~^ 
yJJ-urea 

W5-Chloro-2.4-dimetho>cy-phenyj)-34^ 
naphthaien-i-yrj-urea 

l-(3,5-Bis-trif]uorcmtHhy!-ph^ 
naphthaien-i-ylHsrea 

l-(2-tert~Buty!-5-me%'i-pYrk1m^ 
naph;haiei!-l-ylj-ufea 

l-(3- 1 Mcthyf-iu\phthcden~2-y!)-3-(4-(6~morphoinv4-y 
yij-urea 

lH3-tert-B«tyl-phenyI)-3-|4-{Y>-morphoiin-4-ylmetb>i-pyridm-3 
urea 

l-(4-Methy3-biphenyi-3-yI)-3^ 
yi]-iirea 

H4-tert-Butyi-biphenyi-2-yiH 
yl]-urea 

H5-Chioro-2,4-dimethoxy-phenyiKH^ 
naphthalejt-l-yij-urea 

H5-IsapropyI-2-methyl-ph^^ 
naphthalen- 1 -yij-urea 

1 ~( 5-see-Butyi -2-meth oxy-phenyl )-3-{_4-(6-morphoi i n-4-y!meibyl-pyridin-3-y!)- 
naphthalen-i-yij-iirea 

HS-tert-ButyW-methoxy^ 
naphthaien- S~ylj-urea 

H5-tcjrt-B«tyi-2-methoxymethyl-phenyl)-3-[4-(6-morphoit 
naphthaien- i -yl ]~urea 

K5-ten-Butyi-2-metk)xy^^ 
naphthalan- 1 -ylj-urea 

1-(5-tert-Butyl~2-inethy^^ 
y ) } -naphthaien- 1 -y i )-urea 
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i ^;54crt-Buiy l-2-rnethyl-phen>1)-3-t4-(4-mon>hoHn^-y!raethy!4midazoi- 1 -yl>- 
naphthalen- 1 -yi J-urea 

l4>tert-Butyl-2-meihy]-phenyl}-3-[4^ 
naphthalen- ! -ylj-urea 

l-(5-tert-Butyl-2-methyl-pheny{^ 
naphthalen- 1 -yi}-urea 

1 -('5 -l^n-Buty] -2-tTi«ihy 1-pyridi n-3-yi)-3-[4-{6-m<>rphoii D-4--y hnethyi-pyridin-3-y ])- 
i ; | hatet -!-) j-urea 

1-(5-Leri-Butyl-2-nwrphotm-4-y1-pte 
<r th i! 1 j-urea 

H&4ert-Btayl-2-chloro-3-methy^ 
ylj-naphthalen- 1 -ylj-wrea 

{ . [4-(6~Morphol in-4-y lmethy I -pyridin-3 -yi )-naphthalerj-t-yl3~3~(3"trifluororaethyi- 
phenyl)-urea 

H4-(6~Morpholm-4-yIj^ 
phenyl )-urea 

H5-(U~Dime&yl-prapyl)-2-me^ 
yi)-rmphthaleii- 1 -ylj-urea 

H5~terf-Biityl~2~(TH-pyr^ 
naphthalen- 1 -ylj-urea 

H5-tert-But}d-2-(2-methyl-pyrk^ 
pYridm~3~yl)-naphihalen- 1 -y I J-urea 

J-[5-tert-BuiyL-2-(3-hydroxy-propyl)-phenyl3-3-f4-(6-morphoh 
yi)-naphthalen- 5 ylj-urea 

H5~teri-Biityi~2-(3-morpk 
yimethyJ-pyridin-3 -y B-naphthalen- 1 -ylj-urea 

H>tert-Butyi-2-(nKsrphotme~4-carbo^ 
pyridin-3-yl)-naphthaien- i -ylj-urea 

N-(5-tert-But}4~2~methoxy-3-{3~[4~(6-mo^ 
ylj-ureido } -phenyl )-acetamide 

and the pharmaceutical!} 1 acceptable derivatives thereof. 
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In addfioti to the abovementioned representative compounds the following prophetic 
5 compounds; of the fonnula(ll) may be made by the general methods described 
hereinbeiow: 



1 -[4-(6- •{ [Bis-Q<^y ano-ethy l)-amino3-methyl}-pyr idtn-3-y i)-naphthakn-l -ylj-3-(5-tert- 
butyl-2-raeihoxy-phenyl>urea 

so 

h-{5-tertJ}ut\d-2-methoxy-phenyi>3--^ 
phenyl j-naphthak-n- )-y\\ -urea 

J -{4-(6-{ [8isK2-methoxy^thy!)-amii»}-me%l}-p>Tidhv3-yl)-naphthaIen-l -ylj-3-(5- 
1 5 tert-hmyl-2-methoxy-phenyl)-urea 

1 K54ert-Buty!-2-methoxy^ 

pyridi n-3-yl J-napht hal en- 1 -y I }-«rea 

20 1 ~(5-tm-8utyl-2-methoxy-ph^ 

pyrtdin-3 -yl)-naphthaien- 1 -yl } -urea 

l-(5-tm-Butyl-2-methoxy-pheny^ 
naphthalen- 1 -y i J-urea 

25 

1 -(5-tert-Butyh2-methyl-phenyl)-3- { 4-{6~{ i -oxo- 1 l4-thiomorpholin-4-yirocthyl)-pyndin- 
3~y 1 j-naphthalen- 1 ~y 1 } -urea 

!-(5-tert-Butyh2-methyi-phenyi)-3-{4-[6-(2-methyl-3-oxo-pipera/jn-l-y!methyl}- 
30 pyricUn-3-yl]~naph.thaten- 1 -yl }~urea 

M54ert~ButyJ-2-methoxy-ph^ 
phenyl)-rcaphthaten-l-yi j-urea 

35 I-[4-(4-{fBis-(2 --eyaito-ethyI)-aininoj-nietItyl}-phenyl>naphthalen-l-y?]-3-(5-tert-butyl- 
2~met hoxy -ph en yi)-u re a 

H2-MethQxy-5-pemai]uoroeihy^ 
naphthaien- 1 -yl)-urea 

40 l-(2-Mettwxy-5-trifluoromc% 

pyrimidin-5-yl j-naphthaien-1 -yi}-urea 

l-(2-Methoxy-54riiTicthyt^ 
naphthaien- f-yl} -urea 



76 



wo m/ssm 



PCI7USOO/03S65 



l-(3-Methoxy-naphthaten-2-Y!}-3^^^ 
naphthalan- i ~yl]-urea 

H34vlethyi-naphtha]a}-2-yI)-3-(4-(4^ 
urea 

1 <3-ten-Butyl-5Hnethanesulf^ 
pyrkljn- ->->4 fnapbtha! en- 1 -yl}-urea 

H3-tert-Butyi-phenyi)-3-[4-{>pyr^^ 

i K3-tert-ButyI-pheny1)-344-(4-mofphoHn-4->1methyl-pheny i)-naphthalcn- 1 -y.l}-urea 

M4-Methoxy~hiphenyl-3-yl^ 
naphthalen- i -y 1 } -urea 

l-(4-Me{hyi-biphcoyi-3-Yn-3-{4-[4-(2-pyridin-4-yl-ethy 
yl}-urea 

1 -(44ert-But.yl~biphenyi-2-yl}-3-[ '4-(pyri<Jin-4-ylmethoxy)-i)aphthaien-l-yi]-urea 

l-(4-tert-Butyl-biphenyi-2-yl)-3-{4~[2-(] -oxo-1 H-thicrniorphoHn-4-ylmethyl)-3H- 
tmidarol-4-y ! j-naphtiiaien- 1 -yl } -urea 

M5-tett-Butyi.-2~hydroxy-phcny 
n.aphtb.a!en-l-yl]~urea 

I-(5-tert-B«fyl-2-methoxy-:vpropyi-phenyl)-3-{4-[4-(pyrroiidi«e-1-carbonyl)-ph 
naphthalen- 1 -yl } -urea 

H5-tert-Butyl-2-roethoxy-phenyI)-3^ 
naphthalan- 1 -yl }-urea 

M5-tert-Butyl-2-methoxy-phenyl}-3-^ 
naphthalan-] -yi'j-urea 

M5-teit-BiJty3-2-raethoxy-phenyi)-3~^ 
yl]~urea 

H5~tert-Bulv!-2~methoxy^ 
naphthalan- l-yi}-urea 

K5-tert-Butyl-2-me&ox^ 
y!]~naphthalen- 1 -ylj-urea 



77 



WO 60/55139 



pctwsoo/03865 



l-(54ert-Butyi-2-methoxy-pyrjdin-3-Yi}-3-{4-[6-(4-oxo-piperidi 
ylj-naphthalen- 1 ->1}-urea 

H5'4ert-Butyl~2~meihvi-te 
naphthaien-i-yll-urea 

H54ert~Bufyi-2-n^ 

l~(5~iert~But\ 2 jh« ■ phenyl)-? - (4-{6-< eirah in pyran-4-; ox 1 pyridm-3-ylj- 
naphihaicn-l-yij^irea 

KS-tert-Butyl-2-pyirolidin-l-yl-phe^^^ 
pyridhi-3-yl)-naphtha!en-1-y!]-urea 

1 -(5-teil-Buty!-2-pyrro]idm-i -yi-phc.nyl)-3-[4-(6-morphol)r>4-yimcnlyv4-pyridift--3-y!)- 
naphthalen-1 -yl]-urea 

H5-tert-Butyj-3-cyano-2-metk>xy-ph^ 
ylmethyl)~py rim id in-5 -y I] -naphihalen- 1 -yi } -urea 

l-(5-tert-Buiyi-4 f -dimethylamiiX>-biphenyl-3-y0-3-[4-(2-morphoiin^-ylmethyl- 
pyrim tdi n-5-y l)-naphthalen- 1 -ylj-urea 

l-(6-Methoxy-33-dimethy1~itt 
naphtha! en- \ -yi } -urea 

H6-tert-£utyl-2-chioro-3~m^ 
pyridin-3-y l)-naphtbalen-1 -yi ]-urea 

H6~tert-Buty!-benzop .3 |dioxol-4-yl)-3- { 4- [6-('morphoi'm-4-y iamino)-pyridin-3-y 1 j- 
naphshalen- i -yl }-urea 

1 -(7-Methoxy- 1 ,4,4-trimethyi-l f 2,3,4-tetrahydro-quinolin-6-y]}-3- {4-[6-(tctrahydro- 
py ran-4-yl ox y) - p y r i d i r? -3-yiJ- aapht haien- 1 -yi } -urea 

]-(7-tCrt-Butyi-2 ? 4-dmictlyvl-benzooxazol-5-yI)-3-(4-(6-morphol^ 
yl)-naphthakn~ 1 -ylj-urea 

l~[2-!v1ethoxy-5-(l -methyl- 3 -phenyl-ethy1)-phenyI]-3-{4-[6~(2-pyridi«-4-yi-elhyl>- 
pyridazin-3-yl | -naphtha! en- 1 -y3}-urea 

l-[2-Methoxy-5-( 1 -methyWyclohexyl }-pheny3]-3-{4-[4-( \ -methyl-piperidin-4- 
ylsulfany l)-pheny I j -naphtbalen- 1 ~yl } -urea 
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1 -|>Methoxyo-( 1 -rotHby l-cyclopropyi )-phcay r|-3-|4-(2-morp3wiin-4-y}meihyl- 
pyriroidin-5-yi)-naplithajeo-I-yl]-«rea 

H2-Methoxy-5-(2-mcthyl-aHrahydr^ 
py n d i n - 2 -y 1 ) - o a p luha J en- I •- y I } - urea 

1 - [2-Methoxy-5 -(3-trifluoromethyl-bicyclop .1.1 ]pent« l-yl)-phenyl ]-3-f4-(4~morphoIm- 
4~vlrauh>' ph 1) ! thaien 1 ylj-urea 

l-p-iert-Butyi-S-p-methy^^ 
pyridin-2 ' < 1 • ' dei ~l~vi]-u ea 

1 -p-teri-Buty!-5-(2-pyrrolidin- 1 % vi^dwi)-phenyl.]-3-{4-[6-(l -methyl-pipcridin-4-ybxy). 
p y r idi a - 3 - y I ] - n ap h i ha 1 en- 1 - y h- - are a 

1 -j3-ten-Butyl-5-{3-pyrrolidm- 1 -yl-prop-1 -ynyi)-phenyi'j-3-[4-(6-raorpholin-4-yimethyl- 
pyridin-3-y 1 j-aaphihakn- 1 -ylj-urea 

I -f4-(6Tlmida7X)l-i«ylmeth>1-pyridin-3--yi)-naphthalen- l~yl]-3«f 2«methoxy-S-(l -phenyl- 
cyck)propyl)-phenyi j-urea 

1 -[5-( 1 , 1 -Dimethyl-propyl)-2-methoxy-phenyl]-3-[4-(4-thiomorphoiin-4-y 
phenyl)-naphthaien-i -ylj-urea 

1 -|5-(1 -Cyano-cyclopropyJ>2-methoxy-phenyl}-3"[4-(2-nwrphoHn>4-y'lincthy]- 
pyrimidm-5 air , j-urca 

HMl~Hydroxymethyl~eyciopropy^ 
phenyl J-naphthakn- S -yj f-uiea 

I -(5-tert-Butyl- 1 -(2-diethyiamjno-ethyi}-2-oxo-] ,2-dihydfO-pyridin-3-yi]-3-{4-[6-( 1 - 
methyl-piperidin-4-y!oxy)-pyridin-3-yi]-naphthalen--l -yi }-urea 

H$-tsrt~Buiyi-2-(lH-pyrazoP4-yl)^ 

1- ylj-urea 

1 -[5-*ert-Butyl-2-( 1 H-pyra2ol-4-yl>-phenyiJ-3-{4-[4-(4.meihyl-pipera2ifle- 1 -carbonyi)- 
phenylj-naphthaien - 1 -y i } -urea 

H5-tert~ButyJ-2-(2p-dioxo-pyrrolid3^^ 
pyridin- Vyi j-naphdialen- \ -yj f -urea 

l"I5-tert-Biity3-2-(2-methyl-pyrimidin-5-yiVphenyi] 

2- yl)-naphthalert- 1 -ylj-urea 
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I-[5-tert43utyl-2-(2-moipholm4-yl-2^^ 
ethyl)-pyrida2in-3-ylj-naphthalco>J -yl) -urea 

1 '[5'{ert-B«tyi'2-(2-morpholin4-y|-2-oxo-eihy iami no)-pheny I { 4-(4-( 1 -methyl- 
5 piperidin-4-y iamino)-piperidin- 1 -y |]-naphihaien- i -yl}-urea 

H>tert-Butyb2-t6-mcthyl-pyndi^ 
pyridn • s ■ ilei 1 ; -urea 

10 H5-tert-BMy!-2«methoxy-3H3-morp^ 

pyn-olidu>-!-yimeihyi-pyridin-3-yl}-naphthalen- 1 -yl)-urea 

H54crt4$utyi-3-(2-cbiHhylan^ 
4-yloxy.)- p'he ny I )-naphtha!en- 1 -yi }-urea 

15 

1 «[5-tert-Buty}-3-(2-pyrrolidm- ! -y|.ethyl)-bcjizoforaii-7-yl]-344-(4-morpholin-4- 
yImeihyi-phenyl)-Raphthalen-!-yl]-urea 

H6-tert-BatyM-G~dimethylai-^ 
20 ylj-3^4-l'6-(diiomorpbV;m-4-yU^^^ 

I - { 5~tert~Bmy]-2-methoxy-3-[2-{ 1 -methy l-piperidi n-4-yioxy )-ethy 1] -pheny l } ~3-[4-(4- 
n?orpholin-4--ylmethyl-pheriyl)-naph£ha3en-l-ylj-urea 

25 2-{4-fert-BmyI~2~{3-{4K5~pyrr0!idh^ 
phenox y )- N -me thy!- a c e tamide 

2444ert-Butyl-2<1-{4-46-(2,6-dhne% 
naphthalan- i -y 1 } -ureido)- phenoxy }-acetamide 

30 

3-{5-tert-Butyi-2-metboxy-3- (3-[4-(6-pyrrolidin-l -ylmL4hyl-py;idin-3-yl)-naphthakti-l- 
y]]-ureklo } -phenyl )-acry lamide 

3- { 3-tert-Buty l-5-[3-(4-{4-[2-(l -oxo-1 i44hiazoHdm-3-yl)-ethylj-phenyi } -naphthalen- 1 - 
3 5 yB-ureido]-pheny I } - \yN-d;methyj-propionamide 

3- {4-|>(5-tert-Buiv!~2~rne^^^^ 

4- terf-Buty]~2~{3-|4-{2-ch^ 
40 tire ido } -benzamide 

N-(4-tert«ButyI-2- (3-|4~(6-oxo- 1 /)-dibydro-pyridin-3-yJ)-naphl}jalen«1 -yl}-ureido) - 
pheny l)-2-mo rph o I i n -4 - y I - ae e tarn ide 

45 NH>tert-Butyl~5<3-{445^tet^^^ 

ureido)-pheriyJ j-2-morpholi n-4-y [ -acetamide 
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N44-tert-Butyi-2-{3-H-[4-( t-metl^ 
ureidoVpheny I j-acetamide 

and the pharmaceutical i> acceptable derivatives thereof. 



In yet another embodiment of the invention, there is provided the following compounds 
of the formulae!!}: 



l-(2-tert-Butyi-5-meth\d-pyiidb^4-yl)^ 
naphthalen- 1 -yl'j-urea; 

W3-Methyloiapinhaku)^y!)~3^ 
yij-urea; 

I ^34ert-Butyl-pbenyl)-3-[4-{4-niorpholin-4-yhiKthy 1-phenyl )-naphthaien- 1 -yi]-urea; 

l-(3-tert-Butyi-phefiyt)-3-{4-^ 
urea: 

l-(4-Methyi-biphenyi-3 ->4)-3-[4-(6-moTphoHn-4-ylmethyi-pyridin-3-yi)-naphthaien-l- 
ylj-urea; 

!-(4-tert-Butyl-biphenyh2-vi)-3-{4-f6-morj?hoiin-4-yinH^hvl-pvT 
ylj-m-ea; 

H5-Chlorc-2 : 4-di3nethoxy-pheny1>3^ 
naphthalen- .1 -y !]-urea; 

l-(5-Isopropyl-2-mclhy|-phenyl)-3-[4-(6-morphcdin-4-y 
naphthalen-1-y!}-urea; 

145-sec-Butyl-2-methoxy-phen^^^ 
naphthaien-l-ylj-urea: 

l-(5-tert-ButyI-2-nu^hoxy-3-propyl-phcn>1}-3-[4-( 
naphthalen- i -yl]-urea; 

H5-tert-Butyi-2-methoxymet^^^^ 
naphthalen- 1 -> I j-urea: 

1-(54ert-Bi!tyI-2-roethoxy-ph^^^ 
naphthalen- t-}i]-urea. 
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H54en-Butv!~2~methoxy-phet:y^ i- 
naphthaien- 1 -yi]-area; 

S M5~terl~Bury1-2~metb.o>^ 
naphthaien- 1 -yi [-urea; 

H5~tm~Bmyl-2~methoxyi7her^ 
ylj-urea; 

so 

} -(5-tert»Buty!-2-methoxy-phenyl )-3- [4-[4-(tetrahydro-pyran-4-ylaramoVphe»xy1'|- 
naphthaien- 1 ~yl }-urea; 

1 -(5-tert-But>'l-2-mcthoxy-phenyi.)-3-{4-i6~(4-methyi -pipcrazin- 1 -y Imethyf )-pyridin-3- 
15 y ! j-rsaphthalcn- 1 -y i } -urea; 

H54ert-Butyi-2-me%i-pheny^ 
y!}~«aphthaie«-!-yl)-ureai 

20 M5~tert-Butyi~2-methyi~phenyI^^ 
naphthaien- 1 -yl]-urea; 

M5-tert-Butyl-2-methyl-phenyl.^ 
ylj-nrea; 

25 

H5-tert-Buiyl-2-methyl-phenvI^ 
naphthalen-1 -yi]-urea: 

K5-tert~Buty!-2-nu>thyl^ 
30 naphthaien- 1 -y! }-urea; 

H5«tert-Butyi-2-methy!-pyrid^ 
naphthaien- i -ylj-urea; 

35 M5-tert-Buty]-2-morphoiin^^^ 
naphthaien- 1 -y 1 j -urea; 

1-(6-tert43utyl-2-chk>ro-3-mcthyl-pyridm-4-yi)~3~[^^ 
yi)-naphthaien-l -yl 1-urea; 

46 

l-(6-tert-Butyl-2-chIoro-3~ffiediyi-pyridin-4->4}-3-[4-{ 
yrid > j i iLn 1 -ylj-urea; 

3 -(2-Methoxy-5-( 1 -methyj-eyclopropyl hpiienyi]-3-[4-(2-morphoiin-4-yimethyl- 
45 pytimidin-5-yl)-naphthalen- 1 -ylj-urea: 
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]-[4K6-Morpho!in-4-yireKibyi-pyr^ 
phenyl)~urea; 

1- [4~(6~Morpholhv4-y!meyiY^pyndi.!>3~yi)~naphthaie 
5 phenyl }-urea: 

1 -[5-( 1 J 4>mie&yl-prop>4)-2^nethoxy-phe 
phenyO-naphthakiv i - yl]-urea; 

10 i-[5-{I J4)inieihyi-propyi)-2-methox>^ 
yl)-naphthalen-l -ylj-urea; 

H5~(kCyano-cyc!opropyi)~2-metl^ 
pyrimidin-5-y l}-naphthalen- 1 -ylj-urea; 

15 

i~[5-tert~Butyl-2'(1H-pyrazo!-4-yl)-pheayl]-3-(4-(6-niOTphol 
naphthalan- i -yl ] -urea; 

H5-terJ-Butyl-2-(2-methyi-pyrimidi^ 
20 2-yl)-naphthalen- 1 -ylj-urea; 

I454ert-Butyl-2K2-methy^ 
pyridia~3~yl)~naphthalen-l-yl]-itrea; 

25 l-[54ert-Butyi-2-<34yydroxy-propyi)-pheny 
yI)-naphthaJen- 1 -yl] -urea; 

H5-tert4Jutyi-2^3-morpholin4-ylo^ 
ylmethyl~pyridin~3-yi}-naphthaien - 1 -yi]-urea; 

30 

H5-*ert~Buty}~2~(morpholine~4~ca^ 
pyriditt-3-yl)-naphthaten- 1 -yij- urea; 

2- {44ert43utyi-2-(3-{446-{2,6-dImethyi-morph(>!iR-4-ylmeihy 
35 naphthaien- 1 -yl } -ureido) ■ phenoxy j-acetamide; 

3- {4-p-(5^ei1-Bi«yl-2»niethoxy-phenYl)-ureido'|-naphthaien- 1 -y ! } -benzaroide; 

4- tert-B«tyl-2- {3-|4^2^hioro^moipk)Ha^ylraethyl-phenyl)-naphti«ilen- 1 -yl}- 
40 ureido) -benzaraide; 

and the phannaceuucalty acceptable derivatives thereof. 
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In yet a further another embodiment of the invention there is pro vided the following 
compounds of the formulaCII): 



H2-tert-Butyh5-methyi-pyridm-4^ 
api'Uhaien j~ns ; 

H:Uert4fefyHiheny!}^ 
urea; 

i44-Methyi4>iphen>4-3-yi)o-!4-(6-morp]iolni-i-ylm 
yi]-urea; 

M4«ten-Butyhbipbenyl-2->4)-3-^ 
ylj-urea; 

1 -(5-Isopropyl -2 -mcihy l-pheny I )-3-{4-(6-morpholm-4-ylmethyl-pyridH>3-yl)- 
naphthalen-1 -y! j-urea: 

!-<5-see-Butyl~2-nieihoxy-pheny^^ 
naphthalen-1 -ylj-urea; 

M$-tcrt«Butyl-2Hmcthoxymethy^ 
naphthalan- 3 -ylj-urea; 

M5-4crt-ButyI-2-methc«y-phe^ 
naphttialen-i -yl j-urea; 

1 -(5-tert-Bntyl-2-methyi-pheiiyl}-3~(4- {6-[(3-.methoxy-propyl)~methyl-aininoj-pyridin-3- 
y 1 } -naphthalen- ! -y !)-orea; 

H5~tert-Butyh2-methyl-pta^ 
naphthalen- 1 -yi j -urea; 

H5-tert-&utyl-2-raethy!-pyridkw:Vyf^ 
naphthalen- ) ■■> I j -urea; 

I -[5-( 1 , 1 -Duoethy 1-propy I}-2-methoxy-phenyl]-3-[4-(6-morpholin-4-ylrnethy{-pyridin-3- 
yi)~naphthalen~ 1 ~yi j-urea; 

l-[5-tert-Btttyl-2~( 1 H-pyraz»i-4-yl>pheny1]-3-[4-(6-morpholin-4'ylmethyl -pyridin-3-y i)- 
naphthaien- 1 -y! j-urea: 

i-f5-tert-BwyI-2-(2-methyhpyrimfdin-5-yl)-phenyl]-3-j4-( 
pyridm-3-yl)-naphthalen- 1 -y]}-urea; 
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H>tm-Butyly2-(3-hydmsy^ 
yi)-naphlhalen- 1 -ylj-urea: 

!45-terf~Butyi-2-(morpholme-4-car^^^^ 
s pyridin-3-yi)-naphthalen-l-yi j-urea; 

N-{5-lert-B«t>4-2>methoxy-3-{3^4<6-morpholin-4-ylmethyl-pyrsdbv3- - 
yf j-ureido \ -phenyl }- aceiamide 

10 and the pharmaceutical!)' acceptable derivatives thereof 



20 in yet still another generic aspect of the invention, there is provided compounds of the 
formuiaCUt): 



W 

G X v /Ar~X-y-Z 
fc N 
H 

(Hi) 



30 E is carbon or a heteroatom group chosen from -0- s -Nil- and -S-; 

G is : 

an aromatic C&-I© carbocycle or a mmaromaiie C^ocarbocycle saturated or unsaturated; 

35 a 6-14 membcred monocyclic, hicyciic or tricyclic heteroaryi containing i or more 
hetefoatoms chosen from O, N and S; 
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a 6-8 membered monocyclic heterocycle containing one or more heteroatoms chosen 

from O. N and S; 

or 

5 an 8-1 1 membered. bicyciic heterocycle, containing one or more heteroatoms chosen 
from 0. N and S; 

wherein 0 is optionally substituted by one or more R,, R, or R 3 ; 
Ar is: 

H) 

phenyl, naphthyl qumolinyl isoquinoltny!, tetrahydronaphthyL tetrahydroquinolinyl, 
tctrahydroisoquinolinyl benztmidazolyi. benzofuranyl dibydrobenzofuranyl, indolinyi, 
benzothienyl, dihydrobenzothienyl, indanyl. indenyl or indolyl each being optionally 
substituted by one or more R, t or R s ; 

13 

X is: 

a C$4 cyeloaikyl or cycloalkenyl optionally substituted with one to two oxo groups or one 
to three Cwa&yl, Cm alkoxy or Cm alkylammo chains each being branched or 
unbranched; 

20 

aryl, furanyL thienyl, pyrroly], pyrazolyh imidazoiyi, pyridinyl pyrimidinyl pyridinonyi, 
dihydropyridinonyU makimidyL dihydromaieimidyk piperdinyl. benzimidazole, 3H- 
imidazo[4,5-b3pyridine, piperazinyl, pyridazinyl or pyrazinyl; each being optionally 
independently substituted with one to three € M aIkyl, C M alkoxy, hydroxy, nitrile, amino, 
25 mono- or di-(C w alkyltemino, mono- or di-(C,.j alkyiamino}carbonvi, NH 3 C(G}, C Kl 
aIkyI-S(0) (H or halogen; 

Yis: 

30 a bond or a Cm saturated or unsaturated branched or unbranched carbon chain optionally 
partially or fully halogenated, wherein one or more C atoms are optionally replaced by O, 
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N. or S(0)m and wherein Y is optionally independently substituted with one to two oxo 
groups, nitrite* phenyl or one or more C|..i alkyl optionally substituted by one or more 
halogen atoms: 

5 Z is: 

aryi heteroaryl selected from pyridinyl, piperazinyl pyrimsdinyL pyndazirtyl. pyrazinyl 
knidazoiyL pyrazolyl. triazolyL tettazoh I. furanyl. tmenyl and pyranyl. heterocycle 
selected from tetrahydropyrimidonyL cyclohexanomh cyciohexanoiyb 2-oxa- or 2-th ia- 

10 5-aza«bicyclo[2.2. i jheptanyi, pentatnerhyiene sulfidyl, pcntamethyiene sulfoxidyi 
pentamethylene sulfonyl. tetrarnethylene sulfidyl. tecramethylcne sulfoxidyi or 
tetrarnethylene sulfonyl. tetrahydropyranyL tetrahydrofuranyl 1 .3-dio.xoianonyL 1,3- 
dioxanonyl, 1,4-dioxanyl, morphoiino. thiomorpholino, thiomorpholino sulfoxidyi 
thiomorpholino sultbnyl. pipendmyl. pipendinonyl. pyrroltdmyl and dioxolany}, 

i 5 each of the aforementioned Z are optionally substituted with one to three halogen, Cu 
alkyl, Ci.fi alkoxy, C 3 .> alkoxy --CV, alky!, Ct. ( >alkoxycarbonyL aroyh Cusacyi oxo, 
hydroxy, pyridinyl-Ci.-, alkyl imidazolyi-d.j alkyl, tetrahydrofuranyl-C 5 ^ aikyl, mtrile- 
C1.3 alkyl, nitrite, earboxy, phenyl wherein the phenyl ring is optionally substituted with 
one to two halogen, Cu alkoxy, hydroxy or mono- or di-(Cj..* alkyl)amino, Cj.* alkyl- 

20 S(0),„, or phenyl-S(0) fn wherein the phenyl ring is optionally substituted with one to two 
halogen, alkoxy, hydroxy, halogen or mono- or di-(C as aikyljamino; 
or Z is optionally substituted with one to three amino or amino-C^ aikyl wherein the N 
atom is optionally independently mono- or di-suhstituted by ammo€ w ,aikyi, Ci.jalkyl, 
aryiCWalkyU Ci-$aikoxyCj.> aikyl €i„ 5 alkoxy, aroyl, Cj.yaeyL C>. 3 alkyl-S{OV or 

25 arylCo.jalkyl-S{0) m - each of the aforementioned alkyl and aryi attached to the amino 
group is optionally substituted with one to two halogen, Cut> alkyl or Cj.<. alkoxy; 
or Z is optionally substituted with one to three aryi, heterocycle or heteroaryl as 
hereinabove described in this paragraph each in turn is optionally substituted by halogen, 
(.';..<; alkyl or C s . 6 alkoxy; 
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or 7 is avjrow 1m o_cn. nitrite, amino wherein, the N atom is optionally independently 
mono- or dksubstituted by Ci. 3 acyk C ; .6aikyi or C^.;aikoxyC K obk\ i. C;.< ; aikyl branched 
or unbranched. Cs.^ikoxy, C M acyiamino. mtriJeC^alkyL Ci* alkyl-S(0),„. and phenyi- 
S(0) (!1 . wherein the phenyl ring is optionally substituted with one to two halogen. Cb-6 
5 aikoxy. hydroxy or mono- or di-(C 5 . ; alkyl )ami no: 

each Ri is independently. 

Ci-r, alkyl branched or un branched optionally partially or fully halogenated, wherein one 
10 or more C atoms are optionally independently replaced by G, N or S(G) ro> and wherein 
said Cj.io alkyl is optionally substituted with one to three Cj.iocycioalkyl, hydroxy. oxo i 
phenyl, naphthyi, pyridinyl pyrimidinyl. pyrazinyl. pyrida/inyi, pyrrolyl, pyrrolidinyl. 
hnidasr.olyl, pyrazolyL thienyl, furyi. dioxoianyi, isoxazolyl or isothiazolyl; each of the 
aforementioned being optionally substituted with one to five groups selected from 
15 halogen, C}* alkyl which is optionally partially or fully halogcnated. C?,.g cycloalkartyl, 
Cj. s cycloalkeoyl, hydroxy, nitrite, Cj-s aikoxy which is optionally partially or folly 
halogenated or NKbC(O). mono- or di(Cwaikyl)ammo, and mono- or 
di(Cto,alk:yl)aminocarbonyl; 

20 or Ri is 

cyciopropyloxy, cyclobutyloxy, cyclopentyioxy. eyclohexyloxy, or cycioheptyloxy each 
being optionally partially or fully halogenated and optionally substituted with one to three 
Cj-3 alkyl groups optionally partially or fully halogcnated. nitrite, hydroxyCioalkyi or 
aryl; or an analog of such cycloalkyl group wherein one to three ring methylene groups 
25 arc independently replaced by (X S(0) m , CHOR >(>(>. >OS or NH; 

phenyloxy or benzyl ox y each being optionally partially or folly halogcnated and 
optionally substituted with one to three C;_; alkyl groups optionally partially or fully 
halogenated, nitrite, hydroxyCj^alkyl or aryi; or an analog of such cycloaryl group 
30 wherein one to two ring methyne groups are independently replaced by N; 
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eyclopropyk cyclohutyh cyclopentyL cyciobexyl cycioheptyl. bieyclopentanyl. 
bicyclehexanyl or hicycloheptanyh each being optional!} partial!) or futb hai >gei ited 
and optionally substituted with one lo three Choalkyi optionally partially or fully 
haiogenated, nitrite, hydroxyCj.*alkyl oraryk or an analog of such cycloalkyl group 
5 wherein one to three ring methylene groups are independently replaced by 0, S(Q} m . 
CHOii>C>0, >OS or Nil; 

Quo branched or unbranced aikenyi each being optionally partially or (ally haiogenated, 
and optionally substituted with one to three C< 5 branched or unbranched alkyl phenyl, 

§o naphthyL pyrtdinyl, pyrimidsnyl, pyrazinyl pyridazinyl, pyrroiyl, imidazolyJ, pyrazoiyl, 
thienyh fury?. Lsoxaxolyi or isothiazolyl. each of the aforementioned being .substituted 
with one to five halogen, C« alkyl which is optionally partially or fully haiogenated, 
cyciopropajtiyl. cyclobutanyl, cyclopentanyi, cyclohexanyl, cyeJohepianyl, 
bieyclopentanyl, bicyelohexanyl and bieycioheptanyl, hydroxy, nitriie, Cm alkyioxy 

IS which is optionally partially or fully haiogenated. Nf bCiT)), mono- or difCV 
3 aIkyl)aimnocarbonyl; the C 3 . l{) branched or nnbranced alkenyl being optionally 
interrupted by one or more heteroatoms chosen from O, N arid S(0) m ; 

cyclopentenyl, cyciobexenyL cyclohexadienyi cyclobeptenyh cycloheptadtenyl, 
20 bicyciohexenyl or bicycloheptenyl, wherein such cycloalkenyl group is optionally 
substituted with one to three Cu? alkyl groups; 

oxo, nitriie, halogen; 

25 silyl containing three C ; .a alkyl groups optionally partially or fully haiogenated; or 

Cv fi aikynyi branched or unhranched carbon chain optionally partially or fully 
haiogenated, wherein one or more methylene groups are optionally replaced by 0. Ni l or 
S(G) m and wherein said aikynyi group is optionally independently substituted with one to 
30 two oxo groups, hydroxy, pyrroldinyl, pyrroiyl, tetrahydropyranyl. one or more C t . 4 alkyl 
optionally substituted by one or more halogen atoms, nitriie, morpholino, piperidinyl. 
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piperazinyl. imidazolyl. phenyl. pyridinyL tetrazolyl. or mono- or di(C S -.;alky!)amino 
optionally substituted by one or more halogen atoms; 

each R 2 . R4. and R s is 

5 

a Crv branched or uobranched alkyl optionally partially or fully baiogenated. C^acyl, 
aroyt. ("r s branched or unbranched alkoxy. each hemg optionally partially or fully 
baiogenated. halogen, methoxycarbonyi. Co...; alkyl-St 0)„> optionally partial iy or fully 
baiogenated, or phenyl-S(Ol tfl ; 

!0 

OR*,. Co -6 alkoxy. hydroxy, nitriie, nitro. halogen; 

or amino-S(C)}r.i- wherein the N atom is optionally independently mono- or di-substttuted 
by Chalky! or arylC^alkyl, or amino wherein the N atom is optionally independently 
i 5 mono- or di-substituted by CwalkyL arylCoeutlkyl C MacyL CI j^alkyl-S(OV or arylC 0 . 
3alkyl-S(0)m-» each of the aforementioned alkyl and aryl in this subparagraph are 
optionally partially or fully baiogenated and optionally substituted with one to two Cj.fi, 
alkyl or C f .* alkoxy: 

20 each R.; is independently: 

phenyl, naphthyl, morpholino, pyridinyL pyrimidinyl. pyrazinyL pyridazinyl, pyrrolyl, 
pyrrolidinyt, imkiazniyl, pyrazolyl, thiazolyl oxazoy I [1 Jyljoxadiazol triazolyl 
tetrazolyl, thienyl, fury!, tetrahydrofury 1. isoxazolyl isothiazolyl. quinolmyl 

25 isoqumolinyL indoiyl benzimidazoiyi. benzofuranyl. benzoxazolyl benzisoxazotyl. 

benzpyrazolyl benzothiomranyl, cinnolinyl, pterindinyl phthalazinyl, naphtbypyridinyl. 
quinoxalinyi, quinazoliny 1, purinyl or mdazolyb each of the aforementioned is optionally 
.substituted with one to three phenyl naphthyl heterocyele or heteroaryl as hereinabove 
described in this paragraph, C« branched or unbranched alkyl which is optionally 

30 partially or fully baiogenated, cyelopropanyL c-yclobutanyl, eyclopentanyl, cyclohexanyl, 
cydoheptanyl bicyclopentanyl bicyeiohexanvL bicycloheptanyl, phenyl Cs-s alkyl, 
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naphthyl Ck* alkyl. halogen, hydroxy, oxo. nitrilc. C f . 3 alkoxy optionally partially or fully 
haiogenated, phenyioxy, naphtbyioxy. heteroaryioxy or heierocycHcoxy wherein the 
heterocyclic or heteroaryl moiety is as hereinabove described in this paragraph, nitro. 
amino, mono- or di-<C w alky)lamino. phenyiammo. oaphthylamino. heteroaryl or 
5 heterocyclic amino wherein the heteroaryl heterocyclic moiety is as hereinabove 
described in this paragraph. NH-Ci'Oy a mono- or di-(Ci,?alky!) aminocarbonyl, C,. 5 
alkyl-C(0)-Ct.< alky I, amino-C iS alkyl. mono- or dKCi-5aIkyl)arnino, mono- or di-fCV 
, ; aikyl)amino-Cj j alkyl, ammo-S(0) 2 . di-(C;^a!kyi)ammo-S(0) 2 , R ? -C { . 5 alkyl, Rs-Co? 
alkoxy, R 9 -CtOKV< alkyl, R:<,-C t . 5 alkyi(R n }N. carboxy-mono- or di-(Ci. 5 a1kyl)-amino: 

50 

a fused aryl selected from benzocyclobutanyl. indanvL indenyl, dihydronaphthyl, 
tetrahydronaphthyl. bavocyclohepianyl and benzoeycloheptenyi. or a fused heteroaryl 
selected from cyclopentenopyridinyl, eycbhexanopyridmyl, cyciopentanopyrimidmyl, 
cyclohexanopyrimidinyk eyciopemanopyra/myl. cyclohexanopyrazinyl, 

IS eye lope n tanopy rid azmy I . cyclohexanopyridazinyi, cyclopentanoqumolinyl. 
cyclohexanoquinohnyL cyclopentanoisoquinolinyh cyclohexanoisoquinolinyl, 
cyclopentanoindolyl, cyelohexanoindolyh cyelopentanobenzimidazolyi, 
cyclohexanohenziniidazolyk cyclopentanotv t <. •> n Joho.n txnxova/oix I, 
cyclopentanoimidazolyhcyciohexanoimidazolyk cyclopentanoihieuyl and 

20 cyclohexanothienyj; wherein the fused aryl or fused heteroaryl ring is independently 
substituted with zero to three phenyl, naphthyl, pyrklmyl. pyrimidmyl, pyrazinyl, 
pyridazinyl, pyrroiyl, imidazojyl, pyrazolyL thienyL furyl, isoxazoiyi. isothiazolyl, 
alkyl which is optionally partially or fully haiogenated, halogen, mtrile. C K ? alkyloxy 
which is optionally partially or fully haiogenated, phenyloxy, naphtbyioxy, heteroaryioxy 

25 or heterocyelieoxy wherein the heteroaryl or heterocyclic moiety is as hereinabove 
described in this paragraph, nitro, amino, mono- or di«(C t . 3 a1kyl)amino. phenyiammo, 
naphthyJaraino, heteroaryl or heterocyclic amino wherein the heteroaryl or heterocyclic 
moiety is as hereinabove described in this paragraph, NH ? C(0). mono- or di-(C>- 
3 alkyl)amjnoearbonyL C M aSkyl-OC(G), C t . 5 aiky!-C(0)-Cj^ alkyl, amino-Cj.j alkyl, 

30 mono- or di-(C ! .3)alkylammo-C,. J alkyl, RjrCw aikyl, R i3 -C,.s alkoxy. Rh-C(0)-Ci. s 
alkyl or Rf5-C f . 5 alky i(R t6 )N; 
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cyciopropanyl cycloburanyl. cyelopenianyl, eyeiohexanyi, cyeloheptanvi 
bicyclopentanyk bicyclohexanyJ or bicycloheptanyh each being optionally be partially or 
fully halogenaied and optionally substituted with one to three CV 5 alkyl groups, or an 
5 analog of such eye balky; group wherein one to three ring methylene groups are 
independently replaced by O. S. CHOH, >OCX >OS or Ni l; 

cyelopentenyh cyciohexenyk cyclohexadicnyl. eyciohepienyl cycloheptadtenyl, 
bicyclohexcnyl orbicycioheptenyt each optionally substituted with one to three Cu-, alkyl 
10 groups; 

Cm alkyi-phenyl-C(0)-Ci-4 alkyl-. Cm aHcy!-C(0)-C M alkyl- orC,. 4 alkyl-pheayl- 
S(0) m -C M alkyl-; 

! 5 Cm alkyl or Cj. 6 branched or unbranched alkoxy each of which is optionally partially or 
fully halogenated or optionally substituted with R;?; 

ORj« or Cj.6 alkyl optionally substituted with OR !S ; 

20 amino or mono- or di-(C t .-5alkyl}amino optionally substituted with Rit*; 

R2oC(0)N(Rji)-, R»0- or R^R J4 NC(0)-; R 26 <CH 2 ) w C(0)N(R 2i )- ! R a RMNC(0)-C,. 
salkoxy or R^C(0)(CH 3 ) tn N(R 3! )-; 

25 C^aikenyi substituted by RuR 24 NC(0)-; 

d-i, alkynyl branched or unbranched carbon chain, optionally partially or fully 
halogenated, wherein one or more methylene groups are opt tonally replaced by O, NH, 
8(0)* and wherein said alkynyl group is optionally independently substituted with one to 
30 two oxo groups, pyrroldinyl pynoiyk morpholino, piperidioyl, piperazinyi imidazolyl, 
phenyl pyridinyl, tettmoiyi one or more alkyl optionally substituted, by one or more 
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halogen atoms, nurile. morphoiiuo. ptperidiml. piperazinyl. imidazole!, phenyl 
pyridinyl tctouoh 1 ox mono- m tri(C w alky 1 »* miao < >ptiona h substituted b> one ot 
more halogen atoms; 

5 Cj-&acyi or aroyl; 

R:s is a: 

Cm alkyi optionally partially or fully halogenated and optionally substituted with R 2!) ; 

30 

each R.7. R 8 , R,. R l0 , Ri>, R«. R M , R= 5 . Ri* R35 and R 2 «. is independently: 
nurile. phenyl. roorphohno, piperidinyl piperazinyl. ismdazoiyl. pyridinyl. tetrazolyL 
amino or mono- or di~(Cj^a!kyl)amino optionally partially or fully halogenated; 

15 each R n and R 1<; is independently: 

hydrogen or Cm alkyi optionally partially or fully halogenated; 

R. )S is independently: 
hydrogen or a C M alkyi optionally independently .substituted with oxo or R 2S ; 

20 

Rjo is independently; 
Cj.jo alkyi optionally partially or fully halogenated, phenyl or pyridinyl: 

R 2 i is independently: 
25 " hydrogen or C 1 a alky! optionally partially or fully halogenated; 

each R22, R;; and Rj. is indepen tent ; 
hydrogen. C ; , ( , alkyi optionally partially or fully halogenated, said C-.s alkyi is optionally 
interrupted by one or more 0, N or S. said Cu, alkyi also being independently optionally 
30 substituted by mono- or di-(C(-3alkyl)aminoearbonyi r phenyl pyridinyl, amino or mono- 
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or di-(C;^a!k;yl.)araino each of which is optionally partially or fully haiogenaied and 

optionally substituted with mono- or di-(C { .?aikyi)amino; 

or Rn and R? A token together optionally form a heterocyclic or hcteroaryl ring; 

5 m ~ 0, 1 or 2; 

W is O or S and 

pharmaceutical^ acceptable derivatives thereof, 

iO 

In another embodiment of the invention there is provided compounds of the formuia(III) 
as described above and wherein: 

15 Eis-CH2-,-NH-or-Os 
W is O; 
and 

G is: 

20 phenyl, naphthyl, benzocyclobutanyl, dihydronaphthyl, tetrahydronaphthyl, 
benzocycloheptanyi, benzoeycloheptenyh indanyt, indenyl; 

pyridinyl, pyridonyl, quinolmyl, dihydroqumolinyh tetrahydroquinoyl, isoquirsolmyl, 
tetrahydroisoquinoyi, pyridazmyh pyrimidinyh pyrazinyl. benzimidazolyl, 
25 benzthiazolyh benzooxazolyl, benzofiiranyl. benzothiophenyl, benzpyrazolyl, 
dihydrobenzofuranyi. dibenzofuranyl, dihydrobenzothiopheml benzooxazolonyl, 
benzo[i ,4]oxazin-3-ooy1, benzodioxoiyl, benzo[l ,3)dioxoI-2-onyi, benzofuran~3~onyl, 
tetrahydrobenzopyranyh indoiyi, 2.3-dihydro-lH-tndoiyl, indoimyl, indolonyl, 
indoltncmyl, phthaliniidyl, chromoyl; 

30 oxetanyl pyrrolidinyl tetrahydrofaranyi, tetrahydrothiophenyL piperidinyi, piperazinyl, 
mosptolino, tetrahydropyraayh dioxanyL tetramefhyiene sulfonyl, tetramethylene 
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sulfoxidyl. oxazolinyi. 3 ,4-dih ydm-2 H- benzoyl -4]oxazinyL tMazoIinyi. imidazoiinyi. 
tertrahydropy ridi n yl homopiperidiny!. pyrroimyb tetraby dropyrim id iny i . 
decahydroquinolmyl. decahydroisoqutnoiinyl, thiomorpholino. iniazoHdinyl. 
dthydrooxazinyL dihydropyranyl. oxoeanyl. heptacanvl thioxanyl or dtihianyk 
5 wherein (} is optionally substituted by one or more R s . R : > or R v 



In yet another embodiment there are provided compounds of the formulati!!) as described 
immediately above and wherein: 

io 

E is -Nib; 

G is phenyl, pyndmyi, pyridonyi. naphthyl qmnolmyi, isoqumolmyL pyrazmyl. 
bonzimidazolyl. beozooxazolyl, benzooxazotonyl. benzofuranyl beitzotmophcnyi, 
15 benzpyra2olyl, dihydrobenzofuranyl, dihydrobenzothiophenyl 3.4-dihydro-2H- 
benzo[L4joxa2:myl, indanyi, indenyl. indolyl, mdolinyl, incoionyl, 2.3-dihydro-lH- 
indoiyl or mdolinony}. wherein G is optionally substituted by one or more R,. R 2 or Ry, 

At is: 

20 

naphthyl, quinoHnyl isoquinoiinyi, tetrahydronaphthyi, tetrahydroquinolinyl, 
tetrahydroisoquinoiinyl. indanyl indenyl or indolyl each being optionally substituted by 
one or more R» or R a groups: 

25 X is: 

phenyl furanyi, thicnyl, pyrrolyl, pyrazolyl, irmdazolyl pyridinyl, pyrimidrayL 
p% ndtrom 1 inonyl, maieimidyl, dihydromakdmidy], piperdinyl 

ptperazinyL pyridazinyl or pyrazmyl: each being optionally independently substituted 
30 with one to three CVaaikyl C1.4aik.oxy. hydroxy, nitrile, amino, mono- or di-(C]. 3 
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a!kyl)amino. mono- or di-(C } .i alkylaminotearbonyl. NB;C(0y C f . & aikyi-S(Oj m or 
halogen; 

Y is: 
5 a bond or 

a Ci-4 saturated or unsaturated carbon chain wherein one or more of the C atoms is 
optionally replaced by (), N. or S(0) ; „ and wherein Y is optionally independently 
substituted with one to two oxo groups, nitrite, phenyl or one or more Chalky I 
10 optionally substituted by one or more halogen atoms; 

Zis: 

phenyl heteroaryl selected from pyndiny). piperazinyh pyrimidinyl pyridaztnyl. 

15 pyrazinyh imidazoiyl, futanyl, thienyi and pyranyl, heterocyele selected from 2-oxa-5- 
aza-bicyelot2.2. 1 Jheptanyl. tetTahydropyrimidonyh pentamethylene sulfidyh 
pentamethylene sulfoxidyh pentamethylene sulfonyl, tetramethylene sulfidyL 
tetramethylene sulibxidyl tetrwnethylene sulfonyl tetrahydropyranyl tetrahydrofuranyk 
U-dioxolanonyl, 1,3-dioxanonyl, J ,4-dioxanyi, morpholino, thiomorpholino, 

20 thiomorpholino suifoxtdyj, piperidinyl ptperidinonyL dihydrothiazoiyh dihvdrothiazolyl 
sulfoxidyi. pyrroiidiny! and dioxolany! which are optionally substituted with one to three 
nitrite, Cj. 3 alkyi, C K * alkoxy, amino, mono- or di-(C s , 5 alky])amino. CONff? or OH; 
or Z is optionally substituted by phenyl heterocyele or hctcroaryl as hereinabove 
described in this paragraph each in turn is optionally substituted by halogen. C K > alkyi or 

25 Ci-> alkoxy; 

or Z is nitrite, nitriteC ( - 3 alkyi, aikyi-Srt^. halogen, hydroxy, Cs. 5 alkyi, C'k* 
acylamino, C1.4 alkoxy. amino, mono- or dHCho al.kyi)arainocatbonyL or amino mono or 
di-substituted by aminoO.* alky! or CujaikoxyCi.jalkyl; 

30 

each R t is independently: 
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C'i.6 alky! branched or tmhranched optionally partially or fully haiogenated. wherein one 
or more C atoms are optionally independently replaced by 0, N or S(0) B! , and wherein 
said tV fl alkyi h optionally substituted with one to three C^eyeloalkyL oxo. phenyl 
5 dioxolanyl, pyrrolidine!, fund, isoxazolyl or isothiazolyi; each of the aforementioned 
being optionally substituted with one to three groups selected from halogen. Cut alkyi 
which is optionally partially or folly haiogenated, hydroxy, mtrile and C^alkoxy which 
is optionally partially or fully haiogenated; 

H> cyclopropyl. cyclobutyi. cyclopentanyi. cyclohcxanyh bicyclopentanyl or 

bicyclohexanyl, each being optionally partially or fully haiogenated and optionally 
substituted with one to three Chalky! groups optionally partially or fully haiogenated. 
mtrile, hydroxyCW,a!ky! or phenyl; or an analog of such cycloalkyl group wherein one to 
three ring methylene groups are independently replaced by 0, S, CHOH, >00, >OS or 

IS NH; 

oxo; 

C^aikynyl branched or unbranched carbon chain optionally partially or fully 
20 haiogenated. wherein one or more methylene groups are optionally replaced by 0, NH or 
S{0)m and wherein said alkynyl group is optionally independently substituted with one to 
two oxo groups, hydroxy, pynoldinyl, pyrrolyl tetrahydropyranyl, Ci. 4 alkyi optionally 
substituted by one or more halogen atoms, nitrite, morphoiino. piperidinyl, piperaianyl, 
imidazolyl, phenyl, pyridinyl. teirazolyi, or mono- or di(C t .3alkyi)amino optionally 
25 substituted by one or more halogen atoms; 

or 

silyi containing three C M alkyi groups optionally partially or fully haiogenated; 
30 Rj2 is independently: 
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a Cj.5 branched or unbranehed alky! optionally partially or fully halogenated. acetyl, 
aroyl, Cm branched or unbranehed alkoxy. each being optionally partially or fully 
haiogenale< halogc ethoxycarb< >ulk\l-S{p) optionally partially or full) 

halogenated. or phenyl -S( ()},„: 

5 

Cm alkoxy, hydroxy, nitrile, nitro. halogen; 

or aniino-S(0),„- wherein the N atom is optionally independently inane- or di-subslituted 
by C ( . 5 aifc-yl or arylCV^alkyl. oj amino wherein the N atom is optionally independently 
JO mono- or di-substi toted by C;. 3 alkyi, aryICo. 5 alkyl, C^aey! Ci^aikyl-$(0) m - or aryKdV 
3a!kyl-S(0) R ,-, each of the aforementioned alkyl and aryl in this subparagraph are 
optionally partially or folly halogenated and optionally substituted with one to two Cm 
alkyl or Cm alkoxy; 

15 R.3 is independently : 

phenyl, morpholino, pyridinyl, pyrimidinyl. pyrazinyl pyrrolyl, pyrrolidinyL imidaxotyl, 
n,3,4]oxadiazoi, pyrazolyi, each is optionally substituted with one to three phenyl, 
napbthyh heterocycle or heteroaryl as hereinabove described in this paragraph. alkyl 

20 which is optionally partially or fully halogenated, cyclopropanyl, eyclobutanyl. 
cydopentanvi, cyciohexanyl, cycloheptaoyl . hicyeiopentanyl. bicyciohexanyl 
bicyclohepfanyi, phenyl Cj.5 alkyl, naphthyl Cj. 5 alkyl, halogen, oxo, hydroxy, nitrile, Cj-s 
alkoxy optionally partial y 01 fully halogen d ph nyloxy, naphthyloxy. heteroaryloxy 
or heterocyclkoxy wherein the heteroaryl or heterocyclic moiety is as hereinabove 

25 described in this paragraph, nitro, aini.no, mono- or dt C all mmino phenylamin< 
naphthylamino. heteroaryl or heterocyclic amino wherein the heteroaryl or heterocyclic 
moiety is as hereinabove described in this paragraph, NH 2 C(0). a mono- or di-CCV 
jalkyl)aroinocarhonyl. €■..$ alkyhC(0)-C M alkyl. mono- or di-(Cj. 3 alkyl)amino. mono- or 
di-(Cj..y}alky{aniino~C ! - ; : alkyi, mono- or di~(C- : . 3 a{kyl}ammo-S(0)2, R7-C,. 5 aikyh R r C 5 . 5 

3« alkoxy, R*-C(0)-C M alkyl, R ir C|. 5 aikyl(R„)N, carboxy-aiono- or di-<Ci^>-aikyl- 
amino; 
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C),? alkyl or Cm alkoxy each being optionally partially or fully halogenated or optionally 
substituted with Rs-y. 

5 OR t s$ or C;.ft alkyl optionally substituted with OR:«; 

amino or mono- ordi- (C r; alkyl)amino optionally substituted with R i9 : 

R JfJ C(0)N(R 3f )- ! R22O- ; R 23 R 2 ,NC10)-: R>,CH 2 C(0)N(R 25 )% RnRj,NC(0)-C s .,alkoxy 
10 or R 26 C(0)CH 2 N(R 2J )-; 

C>. 4 a!kenyl substituted by R r >R 2 4NC(0)-; or 

C'2,4 alkynyl branched or unhranched carbon chain optionally partially or fully 
15 halogenated wherein one of the methylene groups is optionally replaced by O, and 
optionally independently substituted with one to two oxo groups, pyrroldinyi, pyrrolyl, 
morpholino, piperidinyl, piperaaayl. imidazolyl, phenyl, pyridinyl tetrazolyl or one or 
more Cm alkyl optionally substituted by one or more halogen atoms; 

20 Ci.jacyl; and 

R23 and R 2 4 taken together optionally form imidazoiyh piperidinyl. morpholino, 
piperaxinyl or a pyridinyl ring. 

25 

In yet still another embodiment of the invention there is provided compounds of the 
formula{fll} as described immediately above and wherein: 

G is phenyl, pyridinyl, pyridonyh naphthyi, quinolinyl, isoquinolinyl, pyrazinyi, 3.4- 
30 dihydro-2H-benzo[l ,4Joxazinyk benzothiophenyk dihydrobenzofuranyl, 
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dihydrobenzothiophenyl. benzooxazoh I indanyl, indolyt indolmyi, indoionyj or 
indolinonyl wherein G is optionally substituted by one or more R ; . R> or R.o 

Ac is naphthyh 

Xis 

plurM i otdi i hi i di o ^ midi " > <erdsp i pipu i'm>l p\nda/inyio- 
pyrazinyj each being optionally independently substituted with one to three Chalky!. Ch. 
4 alkoxy : . hydroxy, nitrite., amino, mono- or di-(C t .. 5 alfcyi)amino, mono- or dh(C(. : > 
10 alkylamino)earbonyt. NH 3 C(0). C, 6 alkyi-S(0) m or halogen; 

Yis: 
a bond or 

a Cm saturated carbon chain wherein one or more of the C atoms is optionally replaced 
15 by 0, N or S and wherein Y is optionally independently substituted with nitrite or oxo; 

Z is: 

phenyl, pyridinyl. pyriraidinyi. pyndaznryt pyrazinyh imtdazolyl, dihydrothiazolyl, 
20 dihydrothiazolyi sulfoxide, pyranyh pyrroiidinyl, phenyipiperaxinyl. tetrahydropyranyl 
tetrabydrofuranyl, dioxolanyl. 2-oxa-5-aza-bicycIof 2.2. 1 Jheptanyl. morpholiao, 
thiomorpholino, thiomorphoiino sulfoxidyS, piperidinyL piperidinonyl, piperazinyl or 
tetrahydropyrimidonyi each of which are optionally substituted with one to two C\, 2 alky! 
or Cs-2 alkoxy; or 

25 

Z is hydroxy, C,. } alky], C Ui alkoxy, C,., acylarmno, C Ui alkylsulfonyl, nitrite C,. 3 alky! 
or amino mono or di -substituted by C,, 3 alkoxyC w alkyi; 

each R t is independently: 

30 
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Ci-5 alky i branched or un branched optionally partially or fully halogenated. wherein one 
or more € atoms are optionally independently replaced by O. N or S(0) m . and wherein 
said Cos alkyl is optionally .substituted with oxo. dioxolanyt pyrrolidtnyi, furyl or 
phenyl each optionally substituted with one to three halogen. Ch,; alky) which is 
5 optionally partially or fully halogenated. hydroxy, nitrite and Ci^aikoxy which is 
optionally partially or fully halogenated; 

cyciopi'opyl. cyclobtrtyi, eyelopentanyi. cydohexanyh bicyclopentanyj or 
bieyclohexanyl. each being optionally partially or fully halogenated and optionally 
10 substituted with one to three Cj .j alkyl groups optionally partially or fully halogenated, 
nitrite, hydroxyC|..*alkyl or phenyl; and an analog ot'cyelopropyL cyclobutyl. 
eyelopentanyi, cyclohexanyl, bieyelopentanyl or bieyclohexanyl wherein one ring 
methylene group is re placed by O; 

15 oxo; 

C2-4 alkynyi optionally partially or fully halogenated wherein one or more methylene 
groups are optionally replaced by 0> and optionally independently substituted with one to 
two oxo groups, hydroxy, pyrroklinyl. pyrrolvl tetrahydropyranyl. Cm alkyl optionally 
20 substituted by one or more halogen atoms, nitrite, morpholino, piperidinyl, piperazinyl, 
imidaxolyh phenyl, pyridinyl, tetrazolyl, or mono- or di(Cj.ja1kyl)amino optionally 
substituted by one or more halogen atoms; 

or 

25 

silyl containing three C { . 2 alkyl groups optionally partially or fully halogenated; 
each R 2 is independently: 
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a Cm aikyi optionally partially or fully halogenated, Cm aUcoxy optionally partially or 
fully haiogenateci. bromo, chloro. fluoro. methoxy car bony!. methyl-SCO);,: , ethyl-S (()},,, 
each optionally partially or folly haloyenattd or phenyl-SiO),-.-.; 

or R> is mono or di-C. ;! acyiammo, amino~S{0)„ or S(0) w amino wherein the N atom is 
s mono- or di-substituted by C,. : ,alkyl or phenyL nitrile, nitro or amino; 

each h; independently: 

phenyl, roorpholino. pyridinyl. pyrimidinyL pyrroikimyl. 2.5-pyrroHdin-dionyl, 
to imidazolyl. [l,3 t 4)oxadiazol 5 pvraxoiyl. each of the aforementioned is optionally 

substituted with one to three C ( .j alky I which is optionally partially or fully balogenated, 
halogen, oxo. hydroxy, nitrile and €;.. ; alkoxy optionally partialis' or fully halogenated; 

C1.3 aikyi or Cm alkoxy optionally partially or fully halogenated or optionally substituted 
15 with R} 7; 

ORi« or C1.3 aikyi optionally substituted with OR fS ; 

amino or mono- or dHCrs alkyliammo optionally substituted with R [9 : 

20 RaoC(0)N(R 2l )-, R 33 0- ; R»RmNC(0)s R>,CH>C(0)N(R 2! K NH 2 C(0)methoxy or 
R 26 C(0)CH 3 N(R 3! )-; 

C M aikenyl substituted by Rr 5 R, 4 KC(0)-; or 
25 Cm alkynyl substituted with pyrroldmyl or pyrroiyl: 
Cj..?acyi and 

R23 and Rj.i taken together optionally form morpholino. 

30 
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In yet a further embodiment of the invention there is provided compounds of the 
formula(II5) as described immediately above and wherein; 

G is phenyl, pyrkiinyl pyridonyl. 2maphth\ i. quinolinyl. isoquinolinyl. 
5 dihydrobenzof urany I. indonyl. 5-mdoivt. 3-oxo-3.4-dihydro-2H-betu.oS 1 ,4joxazin-8-yL 
benzooxalolyi. 2 .3-dihy drobenzooxaml-7-yl . 2«oxo-2,3-dthydro- 1 U-indol-S-y !, iodoiiny). 
indoionyL or indolinonyi . wherein G is optionally substituted by one or more R i? R 2 or 
Kr, 

10 At is 1-naphthyl; 

XiS: 

phenyl, imidazoiyl, pyridinyl, pyrimidiml piperdinyf, piperazinyf pyridazinyl or 
15 pyrazinyl; 

Yis: 
a bond or 

-CHr, -CH2CH2-, -C(O)-. -0-, -S-, -NH-CH 2 CH 2 CH 2 - , -N(CH 3 >, 
20 CHa(CN)CHrNH-CHj or -NH-; 



Z is 

morpbolino, dtoxoSanyl tcu oi my! n\ idmyl 2-oxa~5~aza~ 
25 bicyclo[2.2. 1 Jheptaoyl. Cj^alkoxyphenyipiperazinyL hydroxy. Chalky!, 

N ; N-diCi.jalkoxyC i .3aikylam!no, C : .<acyiammo, C^alkylsulfonyi or mtrileC|. 3 alkyl; 

each Rj is independently: 

30 Cs.5 alkyl optionally partially or fully halogenated wherein one or more C atoms are 
optionally independently replaced by O or N. and wherein said Cj.5 alky! is optionally 
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it tu ith \ ch km >yrroIidi fu >r phen I opt nal! ubstttiucd h 
Ci.saikoxy; 

cycloprop) cyci rpcnfarsyi c el< b.exas y! a ui b lo xnt nyl < ?tic n li> ;i i * tu e i with 
5 one to three methyl groups optional [y partially or fully halogenated. nUnle. 
hydroxymethyi or phenyl; or 2-tetrahydrofwanyl substituted by methyl; or 
trimefhyl silyh 

propynyl substituted hydroxy or teaahydropyran-2-yloxy; 

to 

R: is 

is mono- or di-Cs. 3 acylamino. at»I«o-S(0) m or S(C>) m amino wherein the N atom is mono- 
or- df-substituted fey C^alkyl or phenyl bromo, ehioro, fluoro, nitride, nitro, amino, 
raetiryisulfonyi optionally partially or fully halogenated or phenyisulfonyl; 

$5 

each Rj is independently: 

phenyl, morpholino, pyridtnyl, pyrimidinyj, pyrrolidinyl, 2p-pyrroIidin-dionyl, 
imidazolyl, [l,3,4]oxadiazol or pyrazolyL each is optionally substituted with d„2 alkyl 
20 which is optionally partially or hilly halogenated; 

Ct-3 alkyl or Cm aikoxy each being optionally partially or fully halogenated or optionally 
substituted with diethylamino; 

25 OR.18 or Ci, ? alky] optionally substituted with ORi 8 ; 

amino or mono- or di-(C f ..? alkyl)amino optionally substituted with R !9 ; 

CH 3 C(0)NH- 5 R 22 0- ; R w R 24 NC{0)-: R 26 CH 2 C(0)N(R 2i )-, NH 2 C(0)methoxy or 

30 r,,q;ok:m 2 n{r 2! )s 
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C w alkenyl substituted by R 1? R 34 NC(0)-; or 
C>..i aikynyi substituted with pyrroidinyl or pyrrolyk 
5 ( , ::acyh and 

Rr> and R 3 .i are H or R 23 and R. 2 4 taken together optionally form morpholino; and 
R;> (i is morpholino. 

10 

Ln yet still a further embodiment of the invention there are provided compounds of the 
fommta(III) as described immediately above and wherein: 

15 G is 

phenyl; pyridinyL 5-indolyi . 3~oxo-3.4-dihydro~2H-benzo[ 1 .4]oxa2in-8-yl 
benzooxaioiyl. 23-dihydrobeiizooxazo3-7-yk 2-oxo-2,3-dihydro- lH-indol-5-yl or 2- 
naphthyl wherein G is optionally substituted by one or more R }? R 2 or R 3 ; 

20 X is: 

imidazolyL pyridinyk pytimidinyl or pyrasioyl. 

Y is: 

a bond, CH 2 (CN)CH r NH-CH 3 , -CH r , -NH-CH 2 CH 2 CH r or -NH-; 

25 

Z is morpholm-4yk dioxolan-2vL tetrahydrofuranyL pyridinyL 2~oxa-5-aza- 
bicycio[2.2.]]hept-5yk methoxyphenylpiperazinyk hydroxy, methyl, N,N- 
dimetlmxyethylamino, aceiylammo. methyl sift forty! or cyanoethyl: 

30 each R t is independently: 
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tert-butyi. sec-butyl. tert-amyL phenyl. tetrahydropyran-2-yloxypn>pyn\t 
irydroxypropynyj. tribalomcthyl. 2.2-diethyipropiony! or cyclohexanyk 

il> is ehloro, mtro. amino, nitrite, methylsidfonyiam'mo. diacetylaraino, 
5 phenylsuifonyktmino. N,N-d:( methyisultony] mmino. methykulfonvl or 
trihalomethybulfonyl; 

R } is independently; 

f 0 methyl, C.V< aikoxy, methoxynu-tbyl hydroxy-propyl, dunethylamino. Chalky (amino, 
NH 2 C(0)methoxy. acetyl, pyrrolidinvh imidazolyb pyrazolyi, morpholino or 
roorphohisocarbonyl. 

! s In yet still even a further embodiment of the invention there is provided compounds of 
the fonmitafni) as described immediately above and wherein; 

X is pyridirryl 

20 In still even a further embodiment of the invention there is provided compounds of the 
forrauia<ni) as provided immediately above and wherein: 

the pyndinyl is attached to Ar via the 3-pyridinvl position. 

25 

The following are representative compounds of the formulae ill): 

! -(4-tert-Buty i-phenyl)-3-[4-(6-morpholin-4-y!methy l-pyri din-3-yl Vmmhthaien- 1 -y I] - 
urea; 

30 

1 -(5-tert-Butyl-2-methyl -phenyl) -3 -[4^4-morphoiin^-ylmethyl-piperiditt-l-yI> 
naphthalen- 1 -yl}-«rea; 

35 K6-Chloro-4-tnfluoromcthy^^^ 
naphthaien- 1 -yl]-urea; 
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M4-D»tluoromethoxy-phenvi)0-(4^6-ino^ 
]-yi]-urea: 

M3-Methyd~naohtba)eiv2-v^ 
ylpurca; 

I -J2-Methoxy-5-{ 1 -methyl - ? -phenyl-cthy! i-pheny J ;~3-(4 46 - nwrphoUn-4»yf methyl- 
pyridm-3 -yi)-naphthakn~l ~yi]-urea; 

(5-iert-Butyi-2-methy)rpbenYi)-carbamic acid 3-(5-{4- [3 •<5-ten-butyl-2-mcthy{-phenyl)- 
ureido)Miiaphtha]cn-4^Y;;-pyndin-2-ylanMJU>)-propy! e4er: 

1 -(6-tert-Butyl-beiUoi; 1 .3;|dioxol-5-yl>3-l4-J'6-morpholin-4-y Imethy ! -pyridm-3-yi}- 
naphthaien- 1 -yJ i-itrea; 

M4'54eri4Biuy!-2-medioxy~:M 
ylj-urcidoj-phenylj-acctamide; 

I. ,3 -Bis-f4-(6~morphoHn-4-ylfljethyl-pyridin-3-yi>naphthalen- 1 -y! j-urea; 
i-[5-^rt43uty14H2 ? 2-din>etl^ 

morphoiin^-yimethyi-pyridm-3-yl)-naphthalen~J~yij -urea; 

l-[54ert-Biity1-2-(2-pyrrolidin-l-y!-eihoxy)-phenyl] 
pyridm-3-yl)-napbdialen- i -ylj-urea; 

H>tert-Buiyi-3-(23-dihydroxy-^^^^ 
ylmeihy !-p>Tidjn-3 -y i)-naphthalen - 1 -yl)-urca: 

lK23-^methyl-lH4ndol-5-yi)-3-f4K6-moipholjn.4-ylmethyl-pyridi 
J-yl}-urea; 

H44>~Morp.hob»-4~ylnKlby^ 
tri ftuoromctby i-pheny 1 ; urea; 

H2-(2-Mc4hoxy-phenoxy)~5-tr^ 
pyridin-3 -y l)-naphihalen • I -ylj-urea; 

1 -[4-(6-Mojpholin^-yimethyI-pyridin-3-y!)-nap!nha!en- 1 -yi]- -3-naphthalen- 1 -yi-urea; 

H5-tert4;U3iyS-2-methy!-3-[34^ 
morphoHn-4-yimethy]-pyridio-3-yl)-naphthalen-i-yi;|-ui«a; 

H54erl-BiityI-2-[3-(tetrahydi^ 
m0rphoiin-4-yhnetlyyi-|^ 
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naphthaten-l-yi j-urea: 

l-{2-Methoxy-dibenzofuran-3-yi>3-^ 
naphtbaien-i -yl]~urea: 

H2p-Di-teri-bup/i-phap/l)-3^ 
ylj-urea; 

1 -[3 -(4 -Bromo- 1 -methyl- 1 H-pyrazol-3-yJ Pphenyl j-3-p4 •{6-morphoim-4-ylm«ihyl-- 
pyridm-3-yl)-rsaphtba]c»- i -yl]-urea; 

1-(3~Hydroxy-5^JjMetrahydro-^ 
py r id 1 1 -t ■• 3 -y V) ■ n an ht.balen- 1 -ylj-urea: 

l<i"Acetyl-23-dihydro-iH-i^ 
naphtbaien-1 -ylj-urea; 

1-{4<6-Morphoiin-4-yimethyI-pyri^^ 
urea; 

H4-{6-MorphoHn~4-ylmethy!-pyrid^^ 
pbenyi)-urea; 

H2-Methoxy-5-trifluoromethyl-phro^ 
naphthalan- l-yi|-urea; 

Furan.-2-carboxylic acid (44er^buty]-2-{3-(4-(6~momholin-4-ylmethyl-pyridiii-3-yi)- 
naphthafcn- 1 -> 1 |-urcsdo } -phenyl Vamide; 

I-(2-Methoxy-4-phenylamino^ 
naphihalen- 1 -y 1 j-urea; 

I-(5-Methoxy-2~meth>4-phenyI}-3-{4-(6-morpho{i 
I-y!]-urea: 

H3-Hydroxy-fiapbthalen~2-y1)-3-[^^ 
I -y! j-urea', 

N,N-Dktbyb4-methoxy-3-{3-[4-^ 
y i ] -ureido } -benzenesul fonamide; 

1 K2,2-Difluoro-benjro{ 1 ,3]dioxoi-5'yi>3-[4-(6-motpholin-4-ylmethy] -py ridin~3~y1> 
naphihaien- 1 -yl]-urea; 



108 



WO 00/55139 



PCr/USfifl/03$65 



i -[5-( 1 ,1 -Dirneihyi-propy l)-2-phenoxY-phenylJ-3-}4-{6-morpholin-4-ylmethyl-pyrfdin-3- 
yi)-n.aphthaien- \ -ylj-urca: 

H>(2,2-DimethyS-propk)!wl)-2-me^ 
5 3-yl)-naphthaten-l-yl}-urea; 

2- Chloro-5 - { 3- [4-{6-morpho!in-4-y!methyI-pyridin-3-yI)-naphthalen- 1 -y!]-ureido}- 
be azoic acid tsopropyl ester: 

10 t-(4-Amifio-3,5-dibrcTOO^h^^ 
naphthaien- ! -y! j-urea; 

l~[5-ierl~Bmyi~3-(3-hydrc^ 
ylmethyl-pyridin-3-yi)-naphihalen- ! -y!)-urea: 

l-[5-teri-Buty!-2-(3-hvdroxy^ 
pyridin-3-yl)-naphthaIe»-l-yl}-urea; 

1 -[5-tert-Butyl-3-(2,2«dinaethyl-[ t »3}dioxolan-4-yImethyi)-2-niethoxy-phenyl3-3-[4-(6- 
20 movpholirr 4-ylmethy!-pyndin-3-yl)-naphihalen-l-yl]-urea; 

W5-teri-Bulyl-3-(23-dihydroxy-propyl)-2^ 
ylmethyl-pyridin-3-yl)-naphth.ai.ei)-1 -yi j-urea; 

25 H5-tert~Butoxy-2«metlm 
naphlhalen- 1 -yl j-urea; 

145^1 -Cyam>cyclopropyi)-2-met]K>xy-phe 

3- yl)-naphthalen-l-yi'|-urea; 

30 

H>teri-Butyi-3-(2-diethyIam 
ylmethyi.-pyridit>3-yl)-aaphUiaten- i ->• I j-urea: 

1 -(5-tert-Butyl-2-methoxy-phenyl)-3-f4-(6-[ 13Jdioxolan~2-yl-pyridtn-3-y!}-naphthaJen- 
35 1-ylj-urea; 

H5-tert-Butyi-2~pyrroHd^ 
naphihaien-l-yl)-urea: 

40 l-(5-teil-But>1-2-dimethyiamiixvp^ 
naphthalen- 1 -yi j-urea; 

H5-tert-Buiy!~2-propoxy-phenY^ 
naphthaicn- S -yl}-urea; 

45 

H5-tert-Butyi-2-methoxy~ph^ 



109 



WO 00/55139 



PCT/US00/D3865 



ytj-urea; 

l-(5-tert-8uiyl-2-roedioxy-pheny0^ 
pyridm~3-y) }-naphthaien- 1 -yl Kirea; 

2~(5-tert~Buty!-2-methoxy-phenyl)~^ 
naphthalen-l -yl]-acctamide; 

l~(2-Mt^oxy-5-phenoxy-phettyl^ 
naphtha! cn-1 -y]]-iuxa; 

H3J4DinKnhyh2H>AO-23-dihyd^ 
pyridm-3-y i i-naphthslcn- I -yl }-\jrea; 

l-(5-tert-Buty]-2-cyclopentyloxy -phenyl .)~3-j4-('6-morpholin-4-ylmethyl-pyridin-3-y0- 
oaphihaka>i-yl j-urea; 

H54ert-Buty!~2~methoxy-phenyl^ 
py r i ci i no - y H - o ap hlh a I e n - i •■ y 1 \ - u t e a : 

M5-€yctohexyk2-.methoxy-phei^^ 
naphthaicn-!-yt]~urea; 

l-{2,4-Dimethoxy~5~tnfluorome^ 
yl)-naphthaien- 1 -ylj-urea; 

H6-tert-Butyk3-oxo-3,4-dfoydro-2H^ 
y1methyf-pyridin-3-yl)-naphthalen-l-ylj-urea; 

1-(54ert4Butyi-2-mGthoxy-3-nit^^ 
naphtha! en- 1 -y ! {-urea; 

l-(3-Andrio-5-tert-butyj-2-methoxy^^ 
yl]-urea; 

N-Aeetyl-NH5-tal-bittyh2-metho^ 
naphthalen- 1 -yl j-ureido} -pheny l)-acetamide ; 

HCMert-Butyl-4-me%l-3-oxo-:M<Hhy 

jtnoipholin-4-y Imethy l-pyndi n - 3 -yi hnaphthalers- 1 -yl]-urea; 

l-[6-ta1-Butyi-4-{7.-morpho 

yl]-3~|4-(6-morpholin~4~y )methyi~pyridin-3-yl)-naphthalen- 1 -yl]-urea; 

1 -(5-tert-Buty 1-2-ethoxy - pheny I .) -3 -j 4 -{ 6-mcuphoiin-4-ylmethyS-pyridin-3-yl)- 
naphthaien- 1 -y!]-urea; 
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1-(54er{-Bmyl-2-isopropoxy-phen)4)-3-[4-(6-morphoiiiv4-yi;nefh\ i-pyrklirt-3-yi}- 
1 i i ilen- i-y! -i rea 

]<5-tert-Biityl-2-im!dami-l-yl-pheoy!)-3-[4-{6-m 
naphthalen-l.ySJ-urea; 

N-(5-ten~8utyl-2-me{'hoxy -4-{ 3-[4-<6-morphol in^ylmeihy l-pyridin< 3 -yi)~naphlha!en- 1 - 
yVj-urddo} -phenyl }-mt^anesulfonaimde; 

l~(5~tert43uM~3^^ 

3 -yl)-»aphthalen - 1 -y I j- urea; 

M<54^Buty!~2~raefhoxy-3^p^ 
ylJ--ureido}i-hetp/l^bisn^ettonesalton)am!de. 

i-[5-tert-Butyl-2-G-methyI-^ 
pyridin-3-yl)-naphihaie n - i -y ! j - are a ; 

l-(2-Metimaeatifmyl-54rifi^^^ 
yl>naphihaien- i -yljj-urea; 

H2-E(hanesuJfonyS-5^ 
y]>naphthalen-l -yl]-urea; 

l-|4-{6-| [BisK2-methoxy-ethyl)-ambio]-meihyi)-pyrjdtn-3 
tex^butyl-2-rnethox\'-phenyl)-urea; 

l-(5-tert-Btuyl~2-methoxy-pheny^ 
pyridin-3-yl] -naphthalen- 1 -y ! } -urea; 

N-[J ^5-{4-[3-(5-tert~Bund-2-methoxj'-pheayl)-ureido]-napMtalen« 1 -y I }~p.yri.dsn-2- 
yimethyd)-pync>lidin-3-yl]~acetarnide; 

l-(l-Acetyi~3J-dirnediyi-2J-djhydro^ 
pyridm-3-yi)-naphthaien- 1 -ylj-urea; 

N-{5-tert-Butyl-2~meta 

y lj-ureido } -phenyl )~pr opionamide ; 

H5-tert-Butyl-2-oielhy^ 
naphthalan- 1 -ylj-urea; 

]-[4^6-Moipholin-4-yhwthyl-pyri^ 
trifiuoromethanesulfonyl-phenyl}-urea; 
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N ( 5 -terf ~E u ty 1 - 2 -rnethoxy~3~ { 3-[4-{6-morphoJiu-4-ylmethyl-pyridi]V 3 -y ] )-n aphthalen - i ~ 
ylj-ureido}-phen>'i)-ij.ob«tyramide; 

2^4-tert-Bmy)-2-{3-{4-f6-m0rDho!m^^ 
phenGxy)-acetamide; 

l-(5-tert-Butyi-2-oxo-23-cithydro-te 
pyricHn-3-yD-naphibaien-l-ylj-urca. 

l-(6-tert-8utykl-cyano-2-meth(^ 
pyridine -yi}-n;;.phihai en- 1 -yl'j-urea: 

l-(64ert.-Butyl-3-cyano-24iydroxy-pyfidin-4-yi).3»[4-(6-morpholin-4-y 
3-yi)-naphtbalen- 1 -yl j-urea; 

l-(S~iert~Bury!~3<yano~2~meihoxy 
naphthalen- 1 -y!]-urea; 

l-[4-(6~Moq>ho!m^ 
dihydro-lH-iTido!-5-yi)-urea; 

H5^eri-Butyl-benzooxazol-7-yl)~3~^ 
naphthalen- ! -yl]-urea; 

y]]-ureido) -phenyl )-benzencxulfonamide; 

Ethanesulfonic acid {5-teft-butyl-2-methoxyO-{3-[4K6rmorpholuM-ylmethyl-pyridin-3- 
\l)-naphthalen-l-yl3-uresdo}-phenyl.)-amide; 

H5-tert-Buty!-2-oiedioxy 
naphthalen- 1 -y I ]-urea; 

1 -[5-tert-Butyl-2-( 1 -methyl- 3 H-pyrazo3-4-yi)-phenyl3~3-[4-(4-morphoHn-4-ylmethyl- 
piperidi n- 1 -y 1 }-naphth a i en - ; ~ y i ] - u rea ; 

H54ert-Buty}-?-med}oxy-pb^ 
naphthalen- 1 -y I j-urea; 

l-(5-tert-Buty3-2-methylsLyian>4-phenyl)-3-[4-(6-morph 
naphthalen- 1 -yl|-isrea; 

H54eri-Butyl-2-methoxy~pyrid^ 
naphthaien-l-ylj-urea; 

2,2,2-Trifiuoro-ethanesuiibnic acid (54ert4>uiyi-2-methc>xy-3-{3-f4-{6-morpholin-4- 
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yimedn- I-pvndin-3-y) j-napluhalen- 1 -y !]-u?eldo ;■ -phenyij-amide: 

N~(5-{4-p-{5-ten-Bufy!~2~m^ 
meihanesuironamide: 

t -B-C 6 - { [Bis~a-cy ano-ethy i }-amino}-methyl } -py ridm-3--yl)-naphthaien- J -yl]-3-(5-tert- 
butyi«2-mcthoxy-pheny!)-urea; 

1 -(5-tm-Butyl-2-mtnhoxy-phenyl)-3- {4-[6-{4-methyl-piperazin- 1 -yhncihy ltyyridin~3- 
yl]-naphthalen-l-yll-urea; 

l-($-tm-Butyl-2-methQxyi>henyi)~3^^ 
naphthaien-1~y!]-urea: 

H5-tCTt-BufyI-2-methoxy 
3-yi j-naphthalcn- ! -yi [--uvea; 

J454ert-ButyI-2~nie^^^ 

pyridi , t 1 ii n-i-yl}-urea 

I~(5-iert-Buiy1-2~methoxy-phenyl>^ 
naphthalan 1 -yl } -urea; 

H5-tert-Butyl-2-methoxy~ph^ 

ylmethy l)«araimV|«methy 1 } -pyridin-3~yj)-naphthaiea-l -yl J-urea; 

l-(5-tm-Bmyl-2-methoxyi>heny^ 
pyridin-3-yl]-naphihalen- 1 -yl } -urea; 

1~(5-lert-8u£y!-2-meth0xy-pheny^^ 
I yridia - I m\ 'u !en-l-yl)-urea; 

1 -(5-twt-Buty3-2-metboxy-pheny})-3- |4-(6-(2-methy1-3-oxo-pipcrazin- 1 -y Imethyl)- 
pyridm-3-yi]-naph!.ha!en- 1 -yH-nrea; 

J -(5~{4-[3-(5-tert-Butyj -2-m€thoxy-phenyi)Hireidoj-naphthaIen- 1 -yl } -pyridin-2- 
ylmethy])-ptperidirie-3-carboxylic acid amide: 

l-(5-{4-[3-(5-tcrt-Bin>d-2-meth(jxy-phenyl)-ureido]-naphthalen- 
yl neth} i) pjperidi«< 4-. }f boxy Ik acid amide; 

l-(5-tert~Bmy]-2-meShr.xy-phenySV3--!4-[6-(]-oxcwll4.Thio 
pyridin-3-ylj-naphthaien- 1 -yl } -urea; 

i~(334)imethyl-2-oxo~2J-dihydro-lH-inaol-5-y 
pyridin~3 - y 1)- naphtha! en- 1 -yl]-urea; 
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1- (5-teri"Butyl-2~mefhoxy-phens •!}-3-J4-[6-f3-o\o-pjperazli^l-yimeth\-ihpvr!dir 1 -3-yl|- 
naphtbalen-1 -yi}-urea; 

5 H4-[6-{4-AcatY!-piperazi^3^ 

2- m e. t hox >' - p h c n y I ) - urea ; 

4-(5-{4-[3-($4ert-Buty!-2-methoxy-phenylVureido]-naphthalen-J -yl] -pyridin-2- 
ylmethyl}-pipcrazine- 1 -carhoxy lie acid ethyl ester; 

HS-tert Butyi-2-methoxy 
pyridin-3~yl }-napbthalen- 1 -y1)-urea; 

I-(5-tert-Butyl-2-methoxy-phenyl)-3^^^ 
15 pyridin-3-yl} -naphihalen- i -yl)-urea; 

I-(5-tert-Bui>1-2-methoxy-phe.riyl}-3-[4-({>- { f(2-cyanc-cthyI)^pyridin-3-ylniethybamffio]- 
methyi}-pyridin-3-yl}H-iaplHhak:tvl.yl}-urea: 

20 M5-tert-Butyl-2-methoxy-ph^ 
pyridin-3-yl \ -naphthalan- 1 -yj>urea; 

l-(5-tert-Butyl- -2-methoxy-pheny!)-3- (4-[6-(2-oxa-5-aKa-bicyclol2.2j;jhept-5-ylmethyl)- 
pyridtn-3-y i]-naphthalen-1 -y! }~u.rea; 

25 

H54ert-Birtyi~2-meth<^ 
pyridtn- - \ , sp a ; u.i 

W5-tert-Butyi-2-methoxy-phenyl)-3-^ 
30 pyridin-3 -yl } -naph thalen- 1 -yl)-urea; 

H5-tert-Butyi-2-methoxy-phenyI)-3- {4-[6-(4-py«midin-2-yl-piperazin- 1 -ylmethyi}- 
pyridi n-3-y i ] -naphtha i en- 1 -yl } -urea; 

35 l-(5-tert-Bift>l-2-ni - - \\ ; h- i} 3-J4-|(>-(4-pyridin-2-y)-p.ipera2in-'l-ylmethy1)- 
pyri di n-3-y I j -naphtha ! e; i - 1 -y \ } -urea; 

1 -(54ert-Buty M-roethoxy-pheny i}-3-<4- { 6-[4-{3-methoxy-phenyI)-pjperajdn« 1 - 
ylmethy i j-pyr id i n-3 -y 1 } -naphthalan- 1 -yl)-urea; 

40 

?-(5-tcrt-Buiyi-2-metboxy-phenyl}-3^ 
uaphthalen- 1 -yl } -urea; 

M'54m-Btttyi~2-tnethoxy~pheoy^^ 
45 pyridin-3 1 -naphihalen- l~yl} -urea; 
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i-{5-tert-Butyi-2-n-itthoxy 
naphihaien-S-yi'j-urea: 

I «(6-lert-Butyk3-oxcf-3 .4-dihydro-2H«bertf.o( .1 .4}oxayia-8-yl)-3-[4-{6-moiphoiin-4- 
>4methyl-pyridin-3-yl}-naphthaien-l-\1]-urea; 

H3-Ammo-54ert-butyl-2-methoxy 
naphthaien-l-yi]-urea; 

N^5-{4-[3^5-ten-Butyl-2-methoxy-pbenyl)-ui«jdo3-naphtbaJen-l -yl } -pyridin-2-yl}- 
acetamtde; 

N~(S-text-Bmyb2-me.ihoxy-3~^^^^ 
ylj-ureido ] • phc i t ^ mjn Ktcetamide. 

N-(5-teit-Buty!-2-methoxy-3- { 3-f 4-t 6-roorphoi tn-4-y j methy ?-p>Tidin^v-yl)--naphthalen- 1 - 
yl j-ureido j -phenyl }-2.2.2-tnfaioro-acetamide; 

H5-lert-Bmyl~2-methoxy-pheny 
yl}~orea; 

I-(54ert-ButyI~2~methoxy-ph^ 
naphthalen- i -yl} -urea: 

[4-(6-Morpholin-4-ylmethyl-pyridin-3-yi)-naphtha3en- 1 -yl]~carbamic acid 3-tert-butyl- 
phenyi ester; 

N-(54ert-Bmy]-2-methoxy-3-{3-[4-(6-niorpboijn~4~ylmeth>d-pyrid«i-3-y 
yl3-uretdo}-pheny!)-iT5ethanesulfonami<Jeand 

and the pb imu uiil dh h ,fh'4 < nt\ s thta >* 



In yet another embodiment of the invention there is provided the following compounds of 
the for-mula(ni): 



l-{3-Methyl-naphthak:n-2-yl)C>-[4-(6-morpho]in-4-yimeThy!-pyridm-3-y 
ylj-urea; 

N-(5-tert-Buty!-2-meihoxy-3-{3-^^ 
ylj-ureido} -phenyl }-acetamide; 

l-[5-teii-Biayb3-('2,3-diliydroxy-prop> •l}-2-hydit>xy-phenyl]-3-[4-(6-morpholm-4- 
1 urea. 
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H2J-DimeH:>y!-jH-mdol-5-y{)~34^^ 
1 -ylj-urea; 

l-{54:ert-Bulyl-2-nunhyj~3-[3-(ieira!^ 5--.?-};4-(6- 
motpholin-4"yhr«ethyi-pyridin.-3-yi)--naphthale!v J -yl}-urea; 

i-(2~Methoxy-5-nif]uorome^ 
naphthaien-- 1 -yl {-urea; 

H5-(2,2-Dimethyl-prypionyl}-2-me^ 
3~yl)~naphthalen~'i~yl]-urea; 

{ -[5-tm-Butyl-3-(3-hydroxy-prop- 1 -ynyl ;-2-inethyl-phenylJ-3-|4-(6-motphoiin-4- 
ylmethy i -pyridra-3-yl)-naphthalen- 1 -y l}-urea; 

1 -f5-tert-Buiyl-2-(34iydrox v-prop- 1 -ynyl)-phenyl]-3 -[4-(6-morpholin-4-ylmethy I - 
pyridin-3-y lj-napbtha!en- 1 -yij-urea: 

1 -[5-tert-Bu{y{-3-(2,2-dimethyi-[ ! ,3}dioxolan-4-ylroetbyl)-2-methoxy-phenyl3-3-[4.(6> 
moiphoHn-4-ylmcthy}-pyridjn-3-yI>Raphthalen-l-ylj-ufea; 

I -f 54eft~Butyl-3-f23-dihydroxy-propyJ)-2-meUmy-phejnyl)-3-j;4-(6-morpholm~4- 
ylmethyl-pyridin-3-yl)-naphthaieo.-l-yl|-urea; 

1 <5-tm-Butoxy-2-methoxy-phmyl)-344«{e-morpbo]jn-4-ylmethyl -pyridin - 3 - y l> 
naphthalen* 1 -ylj-urea; 

l-|5-(]43yaruo-cyciopropyi)-2-methoxy-phenyl]-3-j4- 
3--y I}- naphthaien ■ 1 -y i j-urea; 

H54ert-Butyf-3-{2-dietbyiarom^ 
ylmethyl-pyridin-3 -yl)-naphthalen- 5 -y! j-urea; 

H5-tert-Butyi-2-methoxy-phen^^ 
l-yi]-urea; 

.1 -(5-tert-Bmy l-2-pyrroli din- 1 -y 1-phcnyi }-3-{4-(6-morphoii n-4-yln>ethyl>pyridin-3 -y I )- 
naphthaien- 1 -yij-urea; 

I -( 5-teri-But\d-2-dimethylamino~pheny 
naphthaien -1 -ylj-urea; 

l-{54crt-Batyi-2-propoxy-phenylh3>i446-morpholin-4-ylmethy!-pyridm-3-y!>- 
naphthaien- 1 -yl]~urea; 
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1 -(5-tert-Butyl-2-jn d > v- hen; 3-j4-(< hydroxyin thyl-p i dii 5 iVnaphdiakn-i- 
yl]-wea; 

i-(5-ter^Bulyl-2-rnedioxy-phenyi )-r>-{4-[6<2.6-dinietiiyi-nKiiphoSiii--4-y]meth\i)-- 
pyridin-3-y! )--naphthaien-- 1 -yl \ -urea; 

H5~CycbhexyI-2-nuniwxy-pheny 
naphthalan- 1 -ylj-urca; 

yl)~naphtha{cn- 1 -yi j-urea; 

l-(5-tert-Butyl-2-methoxy-3-mtr0-ph^ 
naphtha! en- 1 -yl] -urea; 

1 -(3-Ammo-5-ten-buty i-2-meihoxv 
ylj-urea; 

N-Acetyl-^5-ten-butyl-2-methoxy-3-{3^ 
naphthaicn- 1 -yi j -ureido !• -pheiiy l)-acctatnide; 

H6-tert~Butyl-4-methyl^ 

morpholin-4-y In icthy 1-py ridm-3 -y l)-iraphthalcn« 1 -yl J-urca; 

l-(5-tert-ButyS-2-ethoxy-p^ 
naphthaien- 1 -ylj-urea; 

1-(5-tert-Butyt~24soprop0xy-p1ienyl)-3-f4-(6-aiorpholin-4-yimethyI-pyridin-3-y 
naphthaien- 1 -yl] -urea; 

H5-tert-Butyl-2-inudazol-l-yl-phenyl)o^ 
naphthaien- ! -yl]-urea; 

H5-tert-Butyi-3-ethyiamino-2-m«^ 
3-yl)-naphthalen- 1 -y []- urea ; 

N~(5-terl-Bmyl-2-methoxy-3~{3-[4-{6^ 
yi>ureido } -pbeny 1 }-bis(meihanesui fon)amide; 

J -[5-tert-B«tyl-2-{ I -methyl-1 H-pyra^l-4-yi)-phenyl|-3-[4<6-raorpholin-4-ylmethyl- 
pyridin-3-yl }• napht hai en- 1 -y I] -urea; 

H2-Methanesuiihryl-5-triiluoro^ 
yl)-naphthaieii- i -yl]-urea; 

l-[4-{6-{ffiis-{2-methoxy-etbyl)-ammoJ-raethyl}-pyridirt-3 
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tert-butyi-2-meiiioxy-pheny} Hirea; 

ylmeihy!)-pyrrolidin-3-yI]-acetamide: 

H!-Aeetyl-3.3~d<nunfryl^ 
pvridin-3-yD-n apht halen-l-ylj-urea; 

N-{S4ert-Birty!-2-meihoxy-3-{3-|>(6-nTO^ 
y I |-ureido } -phenyl }-propionamide; 

l-(54e{t-BtHyi-2-methy!-benzooxazol-7-yi}-3 
naphthalan- 1 -y!]-urea; 

l-[4<6-Morphi)lm-4-yimethyI-pyridin-3->4}-naphthaten-l-ylV3-(3- 
trifluororaethancsulfonyl-pheny t Hires. 

N-(54ert-Bu.ty l-2-inethoxy-3- { 3-{4-{ 64norpholin>4-ylmethy I-pyridin-3-y i)-naphthalen-l • 
yl]-ureido } -pheiiyl)-isobutyramide; 

2~(44ert43utyl-2-{3-j4-(Y>-nK>rp^ 
phenoxyhacetamide; 

l-(54ert-Butyl"2-oxo-23-dihydro~benzooxazol-7^ 
pyridm-3-yl)-naphthalen- 1 -y !] • urea; 

H54ert-Butyl-3-eyano-2-metto^ 
naphthalen-1 -yij-urea; 

1 -(S-tert-Butyl-benzwxazol-T-y l)-3-(4-( 6-morphol in-4-ylmethyJ-pyridm-3-Yl)- 
naphthalen-1 ■■yij-urea; 

N4254ert43utyi-2-nKnhoxy-3^^ 

' t]iaojaoi phen > ct i bnamtdt; 

Ethanesuifonk add (54ent~buvy!~2~me{hoxy-:H:M4-(6-mo 
yl)-naphthaien- 1 ••ylj-ureido } ■ phenyl ) ■ amide; 

l~(54ert-Buty3-2-metlK>xy~phenyl>.>44-(2-morpholSn^ 
naphthalen-1 -yi|-urea; 

1 -{5-tert-B uiy 1 -2-methy S sul fany I -phenyl )~3 44-{6 -morpholin-4-ylmethy I - pyrs di n-3-y I }- 
naphthalan 1 -yl]-urea; 

H54eri43utyI-2-methoxy~p}^ 
naphtha! en~ 1 -y I j -urea; 
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2,2.2-Tr ifluoro • ethanesutibnic acid (5-tert-btttvl~2~mclhoxy-3- { 3-[4-(6-morphoHn-4- 
yimethyl-p>M-idirt-3-yi)-naph^^ 

NH'5^4-j>(5-tert-Buiyl-2-mctby^^ 
nietbaiiesunonamkk: 

l-(4-{6-{ [BU-(2-cyano-cihy \ }-mnm >)-metbyi hpyridin-3-yI)~fiaphthaleft- 1 -yl}-3-(5-k-rt- 
butyl-2-metboxy-phenyl}-urea; 

i -(5~terf~Bmy !~2~methoxy-pbeny i }-3-{4-{6-{4-inethyl-ptperazfri- 1 -yimelbyi)-pyridm~3~ 
yl]~naphthalen- 1 -y i } -urea: 

H5-tert-Butyl-2-methoxy-pheny!)-3-{4-^^^^ 
iu-phthaien-1-ylj-urea; 

l<5-tert-Butyi-2-m«^oxy-pheny!).3-H.[6-(2,6-dimethyl-piperi 
3~y lj-naphthaten.- 1 -yl } -urea; 

i-(54ert-Buiy]-2~melhoxy-phenyl)-3^ 
pyrid-.n-3-yi j-naphthaien- 1 -y! )• -urea; 

l-(5~tert~Buiyf~2-iuethoxy-phe^ 
naphthaien- 1 -yl }-urea: 

:1-(54ert-Birty!-2-mrthoxy 

yImethyl)-amino>methyl }-pyridm-3«y1>naphthalen-l -ylj-urca; 

M54ert«Butyl-2-metboxy-phenyr)-3-{4-[6-(2^^^^ 
pyridin-; ; n pi tien-l-yl}-urea; 

H5-tert-Butyl-2-metboxy-phenyl>3-{4-[6-^ 
pyridin-3- y 1 ]-na phthaien - 1 ~yi } -urea: 

1^5-{4-(3-{54ert-Butyl-2-methoxy-p^ 
ylmethyI)-piperidine-3-carboxylie acid amide; 

1 -(5-lert-Butyi-2-raed)oxy-pheuy I )-3-{4- [6~( 1 -oxo- 1 14-thiomorpholin-4-yJmethyl)- 
pyridin-3-ylj-naphthalen-l -yl ) -urea: 

l-(3J~Dimethyi-2-oxo-2J<iihyd 
pyiidm-3-yi)-naphtha!en- 1 -yl i-urea: 

I K54e«-Butyl-2-methoxy-phaiyl)-3-{4~[6-(3-oxo-piperazii)-l -yimethyl )-pyridin-3-y I]- 
naphthaien- 1 -yl } -urea; 
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H54ert43utyi~2~medioxyypto 
pyridmo-y 1 ; -naphihakn- 1 -yl)~urea; 

t-fS-fert-Bt; y! -rrseth xy-phe iyl}-3- 4-(6-{ < l-cyano-ethyl) pyridin 3 yimcthyl-amino] 
methyl}-pyridin-3-yJ)-naphtha{en- 1 -yl]-urea; 

1 -(5-tert-Butyl-2-methoxy-phejByI)-3- (4-(6-(2^xa-S-aza-bicyc1o[2,2d ]hept~5-yimeihyl)- 
di i 1 1 f , -ure i 

I -(5-tert-Butyl-2-methoxy-phenyI)-3- i 4-(6-(2 .6-dimethy i-morphol m-4-yimethy t )•• 
pyridm-3-yI]-naphthaien-i-yl}-urea; 

l"(5-iert-Buty! •2-methoxy-phenyl)-3-(4--{6-|4-i3-wethoxy-'pheny3)-piperaziii~l- 
ylmethyij-pyridin-3-yl j -naphthaIc.n-3 ~yi.,>-urea: 

l-(5^ert-Buty1~2~medu>xy-phenyi)-3-{4^ 
naphthalen- 1 -y ! } -urea; 

1 -(5-tei1~B«tyl-2methoxy •pheiYyO-3"i4i'5-morphoUn-4-ylmsthyI-pyrazin-2-yl)- 
naphthalen- 1 -yl j-urea; 

H64ert-BittyI~3~oxoA4~dihy^ 
y1methyi-pyridin-3-y0~naphtha1en-l-yi]-urea; 

l-(3-Amino-5-tert~butyl-2-methoxy-phenyi}-344-{'6- 
naphthaiee- ! -yj }-urea; 

NK5~{4-pH5-tm-Birtyi-2-inethoxy-pheayl)-ureido]-«aphtha!en-l -y 1 } -pyridin-2-y!)- 
acetamide; 

N-(5-teri-Biityi-2-meihoxy-3- { 3-[4.{6-motphoim-4-ylmethyl-pyridin-3 -ylVnaphthalen- 1 ■ 
ylj-ureido}-phenyl)-N-methyi-acetaaiide; 

N-(5-tert-Butyl-2-methoxy-3- {3-[4-(6-morphoiin^-ylmethy!-pyridin»3--yI)-n.aphthalen- i ■ 
ylj-ureido } -pbeny i)-2;2 > 2-tri tluoro-acetamide; 

l-(5-tert-ButyI-2-methoxy-ph^nyl)-3-{4--[6~{pyridin"3-^ 
yU-urea; 

[4-{6-Morpho3m-4-y i methyi-pyridin-3-y i)-napbthai en- ] -y i j -carbami c acid 3 -tert-buty I - 
phenyl ester; 

N-{5-tert-Buiyl-2-mcthoxy-3- { 3-[4-( 6-morpho! in-4»y Imethy l-pyridin-3-y i)-naphthalen- 1 - 
y J'j-urei do} -pheny 0-meihanesulfonamide and 

and the pharmaceutical ly acceptable derivatives thereof 
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In addticm to the abovememioned compounds the following prophetic compounds of die 
5 ft rnu i(IIl ) is ; be i lade I ) die gentn il neibod* described here! ibeiow 

H5-tert-Bmy].-2-mcthyisulfe 
ylj-naphthakn- 1 -y !]-urea; 

10 W5-tert-Butyi-2-cbk>ro-pyridin-3-y^ 
naphthaien- 1 -y i j-urea; 

i~(54ert-Butyl-2-methy!amino-pyndm-3-y!)~3-j4~(6-j^ 
yi)-naphthaien- i -y| j-urea; 

J 5 

N^5-tert-Bu{yl-3- { 3-[4-(6-mc>rpho)in-4-yImeihy i-pyridin-3 -yl)-naphthalen-l -yi]- 
ureido}-2-oxo-2IJ-pyridin-i-yi)-methanesidfonamide: 

5-tert-Biuyb7- { 3-[4-(6-nH>rphoHn-4-yimethyl-pyridin-3-yl)-tiaphthalen-1 -yl]-ureido } - 
20 benzooxazoie-2 carboxyiic acid amide; 

2<5~tert-Butyl-7-{3-[446~morpho3m4-yim^ 
benzooxazoS ■ 2-y ! bacetamide; 

25 5-tm-Butyi-2-methoxy-3-{3^4-(6-^ 
ureido f-benzamide and 

and the phannaeeiujcaliy acceptable derivatives thereof, 

30 

Any compounds of this invention containing one or more asymmetric carbon atoms may 
occur as racemates and racemic mixtures, single enantiomers, diastereomeric mixtures 
and individual diasiereomers. All such isomeric forms of these compounds are expressly 
35 included in the present invention. Each stereogenie carbon may be in the R or S 
configuration, or a combination of configurations. 

Some of the compounds of formulas (1). (la), (li) and (III) can exist in more than one 
tautomeric form. The invention includes all such tautonters. 

40 
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AM terms as used herein in this specification, unless otherwise stated, shall be understood 
in their ordinary meaning as known in the an. For example. v 'C ; ,|aikoxy*' is a Chalky! 
with a terminal oxygen, such as methoxy. ethoxy. propoxy. pentoxy and hexoxy. Ah 
alky!, alkenyl and alkynyi groups shall be understood as being branched or unbranched 
S where structurally possible and unless otherwise specified. Other more specific 
definitions are as follows: 

The term "aroyP as used in the present specification shah be understood to mean 
"benzoyl" or "naphihoyl". 

10 

'The terra ''carbocyelc" shah be understood to mean an aliphatic hydrocarbon radical 
containing from three to twelve carbon atoms. Carbocyeles include hydrocarbon rings 
containing from three to ten carbon atoms. These carbocyeles may be either aromatic 
and non-aromatic ring systems. The non- aromatic ring systems may be mono- or 

55 polyunsaturated. Preferred carbocyeles include but are not limited to cyelopropyt, 
cyclobutyl, cyclopentyl cyclopentenyi cyciohexyl, cyclohexenyl, cycloheptanyl, 
cycloheptcnyl, phenyl indanyl indenyL benzocyclobutanyl, dihydronaphthyl, 
teirahydronaphthyl, naphthyl, decahydronaphthyl, benzoeycloheptanyi and 
benzocycloheptenyl. Certain terms for cycloalkyl such as cyciobutanyl and cyclobutyl 

20 shall be used inerchangeably. 

The terra "heterocycle" refers to a stable nonaromatic 4-8 membered (but preferably. 5 or 
6 membered) monocyclic or nonaromatic 8-1 1 membered hi cyclic hetcrocycle radical 
which may be either saturated or unsaturated. Each heterocycle consi sts of carbon atoms 

25 and one or more, preferably from 1 to 4 heieroatoms selected from nitrogen, oxygen and 
sulfur. The heterocycle may be attached by any atom of the cycle, which results in the 
creation of a stable structure. Unless otherwise stated, heterocycles include hut are not 
limited to, for example oxetanyl, pyrrolidine!, tetrahydrofiiranyl, tetrahydrothiophenyl, 
piperidinyl, piperazinyl. morpholinyL tetrahydropwanyL dioxanyl, tetramethylene 

30 sulfonyL . tetramethylene sulfoxtdyl, oxavrolinyl thiazolinyl. itnidazolinyl, 
tertrahy dropy ridiny 1 . homopiperidinyl. pyrrol inyi. tenahydropyrimidinyi, 
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deeahydroquinolinyl dtxahydr oisoqumolinyl thiomorpholiny L thiazolidimt 

dili - it r yTheptacanyi th in sa 

2-thia~5-aza-bicyeio[2 .2. 1 }heptany I 

5 The term "heteroaryf shall be understood to mean an aromatic 5-8 membered 

monocyclic or 8-1 1 membered bicyclic ring cos naming 1-4 heteroatoms such as N.O and 
S. Unless otherwise stated, such heteroaryis include: pyndsnyl pyridonyl quinolinyl, 
dihydroquinoiinyl tetrahydroqutnoyt isoquinoIinyL tetrahydroisoquinov! . pyridazinyl 
pyrimidinyl pyrazmyi. benzimidazoivf benzihmzolyl benzoxazolyl. benzofuranyl 

10 benzothiophenyh benzpyrazolyl dihydrobenzofuranyl, dihydrobenzothiopheny I , 

benzooxazolonyi, benzof 1 ,4}oxazin-3-onyl. bem/odioxolyJ, benzo[i,3]dioxol-2~onyl, 
tetrahydrobenzopyranyl. indoiyl tndoiinyb indolonyl indolinonyl phthaUrnklyl. 

The terra "heteroatonf as used herein shall be understood to mean atoms other than 
i 5 carbon such as 0, N, S and i\ 

The term "aryl" as used herein shall be understood to mean aromatic carbocycie or 
heteroaryl as defined herein. 

20 Terms which are analogs of lite above cyclic- moieties such as aryloxy or heteroaryl 
amine shall be understood to mean an aryl heteroaryl heteroeycle as defined above 
attached to it's respective group. 

As used herein, '"nitrogen" and "sulfur'' include any oxidized form of nitrogen and sulfur 
25 and the quaternized form of any basic nitrogen. 

The term "halogen" as used in the present specification shall be understood to mean 
bromine, chlorine, fluorine or iodine. 

30 The compounds of the invention are only those which are contemplated to be 'chemically 
stable' as wil l be appreciated by those skilled in the art. For example, a compound which 
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would have a dangling valency*, or a 'carbanion* are not compounds contemplated by 
the invention. 

The invention includes pharmaceutical ly acceptable derivatives of compounds of formula 
5 (I), (la}, ill) and nil; . A "pharmaceutical iy acceptable derivative" refers to any 

pharrnaceuticaiiy acceptable sail or ester of a compound of this invention, or any other 
compound which, upon administration to a patient, is capabie of providing (directly 01 
indirectly) a compound of this invention, a pharmacologically active metabolite or 
pharmacologically active residue thereof A pharmacologically active metabolite shall be 
it) understood to ne n i ompound of It n eniioi cap bie of b n 

enzymatically or chemically. This includes, for example. hyd.coxylated or oxidized 
derivative compounds of the formulas(l). (la), (if) or (III). 

Pharmaceutical! y acceptable salts of the compounds of this invention include those 
1 5 derived from pharmaceutical !y acceptable inorganic and organic acids and bases. 

Examples of suitable acids include hydrochloric, hydrobromic, sulfuric, nitric, perchloric, 
funiaric, maleic, phosphoric, glycolic. lactic, saiicy I tc . succinic, toluene-p-sulfurie. 
tartaric, acetic, citric, melhancsul tonic, formic, benzoic, malonie, naphduilene-2-sulfuric 
and benzenesulibnic acids. Other acids, such as oxalic acid, while not themselves 
20 pharmaceutical!)' acceptable, may be employed in the preparation of salts useful as 
intermediates in obtaining: the compounds of this invention and their pharmaceutical^ 
acceptable acid addition salts. Salts derived from appropriate bases include alkali metal 
{e.g., sodium), alkaline earth metal (e.g., magnesium), ammonium and N~(C]- C 4 

alkyl) 4 + salts. 

25 

In addition, the compounds of this invention include prodrugs of compounds of the 
formula (i), (la), (11) and (III). Prodrugs include those compounds that, upon simple 
chemical transformation, are modified to produce compounds of the invention. Simple 
chemical transformations include hydrolysis, oxidation and reduction. Specifically, when 
30 a prodrug of this invention is administered to a patient the prodrug may be transformed 
into a compound of the invention, thereby imparting the desired pharmacological effect. 
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METHODS O F USE 

In accordance with the invention, there are provided methods or using the compounds of 
the formulas (I). (la). (11) and (Hi). The compounds of the invention effectively block 
inflammatory cytokine production from ceils. The inhibition of cytokine production is an 

f o attractive means for preventing and treating a variety of disorders associated with excess 
cytokine production, e.g., diseases and pathological conditions involving inflammation. 
Thus, the compounds of the invention are useful for the treatment of such conditions. 
These encompass chronic infomunaiory diseases including, but nor limited to. 
osteoarthritis, multiple sclerosis. Guillain-Barre syndrome, Crohn's disease, ulcerative 

15 colitis, psoriasis, graft versus host disease, systemic lupus erythematosus and insulin- 
dependent diabetes mellitus. The compounds of the invention can also be used to treat 
other disorders associated with the activity of elevated levels of proinflammatory 
cytokines such as responses to various infectious agents and a number of diseases of 
autoimmunity such as rheumatoid arthritis, toxic shock syndrome, diabetes and 

20 inflammatory bowel diseases unrelated to those listed above are discussed in the 
Background of the Invention. 

In addition, the compounds of the invention being inhibitors of cytokine production are 
expected to block inducible cyclooxygenase (COX-2) expression. COX-2 expression has 

25 been shown to be increased by cytokines and it is believed to be the isoform of 

cyclooxygenase responsible for inflammation (M.K. O'Banion et a!., Proc Natl Acad 
Sci.l/.S.A, 1992. 89, 4888.) Accordingly, the present novel compounds would be 
expected to exhibit efficacy against those disorders currently treated with COX inhibitors 
such as the familiar NS.AlDs. These, disorders include acute and chronic pain as well as 

30 symptoms of inflammation and cardiovascular disease. 

As discussed in the Background of the Invention, IL-8 plays a role in the influx of 
neutrophils into sites of inflammation or injury. Therefore, in a yet further aspect of the 
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invention, the compounds of the invention may be useful in the treatment of diseases 
mediated predominantly by neutrophils such as stroke and myocardial infarction, alone or 
following thrombolytic therapy, thermal injury, adult respiratory distress syndrome 
(ARDS.K multiple organ injury secondary to trauma, acute glomerulonephritis. 
5 dermatoses with acute inflammatory components, acute purulent meningitis or other 
central nervous system disorders, hemodialysis, leukopherisis, granulocyte transfusion 
associated syndromes, and necrotizing enterocolitis. 

For therapeutic use, the compounds or the invention may be administered in any 
10 conventional dosage form in any conventional manner. Routes of administration include, 
but are not limited to, intravenously, intramuscularly, subcmaneously. intrasynovialiy. by 
infusion, subhngnailyy transdermal}}-, orally, topically or by inhalation. The preferred 
modes of administration are era; and intravenous. 

15 The compounds of this invention may he administered alone or in combination with 

adjuvants that enhance stability of the inhibitors, facilitate administration, of pharmaceutic 
compositions containing them m certain embodiments, provide increased dissolution or 
dispersion, increase inhibitory activity, provide adjunct therapy, and die like, Including 
other active ingredients. Advantageously, such combination therapies utilize lower 

20 dosages of the conventional therapeutics, thus avoiding possible toxicity and adverse side 
effects incurred when those agents arc used as monotherapies. Compounds of the 
invention may be physically combined with the conventional therapeutics or other 
adjuvants into a single pharmaceutical composition. Advantageously, the compounds 
may then be administered together in a single dosage form. In some embodiments, the 

25 pnun taeeuUc i mi tU < <pu\^j uel combinations o compounds on taut at 
least about 5%. but more preferably at least about 20%, of a compound of formulas (1), 
(la). (11) or (111) (w/w) or a combination thereof. The optimum percentage (w/w) of a 
compound of the invention may vary and is within the purview of those skilled in the art. 
Alternatively, the compounds may be administered separately (either serially or in 

30 parallel). Separate dosing allows for greater flexibility in the dosing regime. 
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As meniioned above, dosage forms of the compounds of this invention include 
pharmaceutical ly acceptable carriers and adjuvants known to those of ordinary skii! in the 
art. These carriers and adjuvants include, fa? example, ion exchangers, alumina, 
aluminum stearate. lecithin, serum proteins, buffer substances, water, salts or electrolytes 
5 and cellulose-based substances. Preferred dosage forms include, tablet, capsule, caplet. 
liquid, solution, suspension, emulsion, lozenges, syrup, reconstitutable powder, granule, 
suppository and transdermal natch. Methods tor preparing such dosage forms am known 
(see. for example, H.C. Ansel and N.G. Popovish. Pharmaceutical Dosage Farms and 
f)rug Delivery Systems: 5th ed„ Lea and Fehiger 0990')) Dosage levels and 

10 requirements are well-recognized in the art and may be selected by those of ordinary skill 
in the art from available methods and techniques statable for a particular patient, in some 
embodiments, dosage levels range from about 1-1000 mg/dose for a 70 kg patient. 
Although one dose per day may be sufficient, up to 5 doses per day may be given. For 
oral doses, up to 2000 mg/day may be required. As the skilled artisan will appreciate, 

1 5 lower or higher doses may be required depending on particular factors. For instance, 
specific dosage and treatment regimens will depend on factors such as the patient's 
general health profile, the severity and course of the patient's disorder or disposition 
thereto, and the judgment of the treating physician. 

In order that this invention be more fully understood, the following examples are set. 
20 forth. These examples arc for the purpose of illustrating preferred embodiments of this 
invention, and are not to be construed as limiting the scope of the invention in any way. 

The examples which follow are illustrative and, as recognized by one skilled in the art, 
particular reagents or conditions could be modified as needed for individual compounds. 
25 Starting materials used in the scheme below are cither commercially available or easily 
prepared from commercially available materials by those skilled in the art. 

GENERAL SYNTHETIC METHODS 

30 
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1 he compounds of the invention, may be prepared by Method A. B, or C as illustrated in 
Scheme 1, preferably method C. Further reference in this regard may be made to PCI 
application number PC17US99/29165. US Provisional application numbers 60/1 24. M 8 
and 60/165.867. Each of the aforementioned applications are incorporated herein by 
reference in their entirety. 

Scheme I 

Method A 



D'-NCO 
V 



o 

H H 

I. la, 11, or 
lll(E-NH) 



IV 



2. D'-NH a 
VI 



H H 

1, la, II, or 
111 (E-NH) 



Method C 

C!C0 2 Ph 



NH 2 
IV 



VII 



D'-NH ? 
V! 



O 



I, la. !!, or 
111 (E = NH) 



In the above Methods, 0 * Ar t (for formula 1 and la compounds) or G 
(for formula II or 111 compounds); D' = Ar r X-Y-Z (or its precursor) for 
formula i and la compounds or Ar-X-Y-Z {or its precursor) for formula II 
or SI! compounds 



128 



WO GO/55139 



PCT/USOO/03865 



In Method A. a mixture of an amine of formula IV and an isocyanate of formula V is 
dissolved in a non-prone, anhydrous solvent such as THF. ether, toluene, tiioxane or ethyl 
acetate. The preferred solvent is THF. The mixture is stirred at between 9 - 45° C, 
preferably at 25 1 ' C, for 2-24 hr. and the volatiles are removed. Purification of the residue 
5 by recrystaliization from an appropriate solvent such as ethyl aceiate/hexanes. ethyl 
acetate/metl mol HI petroleum ethei ethant wat or by silica gel chromatography 
using for example, hexanes and ethyl acetate as eiuenis, provides the product of formula 
Ua. II or III (E ~ NH). 

in Method B. an amine of formula IV is dissolved in a halogenated solvent, such as 
JO methylene chloride, chloroform or dtchloroethane. The preferred solvent is methylene 
chloride. The mixture is diluted with aqueous alkali, such as sodium bicarbonate or 
potassium carbonate, cooled in an ice bath and phosgene is added. The mixture is 
vigorously stirred for 5 - 30 min, with 10 mm being preferable. The organic layer is 
dried, with agents such as MeSO,, or Na>Sf ) ; . ami the volatiles removed to provide the 
15 corresponding isocyanate, D-N<'=0. The isocyanate and amine VI are mixed in a non- 
profit anhydrous solvent such as THF. ether, toluene, dioxane, methylene chloride or 
ethyl acetate. The preferred solvent is THF. The mixture is stirred at between 0 - 45° C, 
preferably at 25" C, for 2 - 24 hr, and the volatiles are removed. Purification of the 
residue by recrystailizatton or by silica gel chromatography, as above, provides the 
20 product of formula 1, la, II or 111 (E Nil). 



The required isocyanate may also be prepared from the earboxyhc acid D~CCbH by 
reaction with a chioroforraate, such as ethyl chloro formate, in the presence of a suitable 
base, such as triethyiamine, in a suitable solvent, such as THF at about 0 C C. The 
25 resulting mixed anhydride is treated with an aqueous solution of sodium azide. Heating a 
solution of the resulting acyl azide in a suitable solvent, such as toluene, at about reflux, 
results in a Curtius rearrangement, providing the isocyanate D-N^OG in silu. 
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la Method C. an amine of formula IV is dissolved in a suitable solvent such as a 
halogenated solvent such as methylene chloride, chloroform or dtchloroethane. The 
preferred 'solvent is methylene chloride. A suitable base such as tristhylamine may be 
added, followed by phenyl chloroforraate. The mixture is stirred at between 0 - 85° C. 

5 preferably at reflux temperature, for 2 - 24 hr, and the volatiles are removed providing 
carbamate VII. The carbamate and amine Vi are mixed in a non-protic. anhydrous 
solvent such as THF, ether, toluene, dioxane, methylene chloride or ethyl acetate. The 
preferred solvent is THF. The mixture is stirred at between 0 - I10°C, preferably at 
reflux temperature, for 2 - 24 hr. and the volatiles are removed. Purification of the 

10 residue as above provides the product of formula 1, fa. H or HI (E ~ NH). This Method 
may also be employed in the reverse sense, that is one may form the carbamate from 
D'NHi and react this carbamate with amine D-NFE. Example 3? illustrates the synthesis 
of a compound of formula III In which E is -0-. and Example 38 illustrates the synthesis 
of a compound of formula HI In which E is -OEr 

) 5 The method used to produce amines of formula IV will depend on the nature of the 
desired group D. In general, intermediates of formula IV can be made by methods 
known to those skilled in the art. Some general methods are illustrated in the schemes 
below. Compounds D'-NCO or D'-NHz in Scheme I may be commercially available, or 
may be prepared by methods known to those skilled in the art. If D' is a precursor of 

20 Ai'rX-V-Z or Ar-X-Y-Z , the desired final product of formula I, la. 11 or i l l may be 
constructed by methods known to those skilled in the art. illustrative examples are 
contained in the Synthetic Examples section below. 

Desired ammopyrazoles of formula XV, for use in preparation of compounds of formula I 
or la, can be prepared a.s described in Scheme 11. A hydrazine of formula X„ bearing 

25 substituent Km may be prepared by Method L> or E. In Method D, an aryl bromide of 
formula VIII is dissolved in a non-protic. inert solvent, such as THF, 1 ,4-dioxane or 
diethyl ether, and cooled to low temperature under an Inert atmosphere. The preferred 
temperature for the solution is -77* C, A strong base dissolved in a non-protic, inert 
sol vent, such a.s hexanes, THF or ether. Is added dropwise while maintain" a reaction 

30 temperature below 0° C and preferably below 60" C. The preferred bases are alkyl 
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iiihium reagents and the most preferred is m-butyl lithium. After the addition of the 
base, the reaction mixture is stirred for a period of time between thirty and ninety mm or 
until alt the 'starting ary] bromide has been consumed. An excess of dialkyi 
azodicarboxylate is added while maintaining a reaction temperature below (f € and 

5 preferrably below -60''' C. The preferred dialkyi azodicarboxylate is dw«r/«butyl 
azodicarboxylate. The reaction is stirred at cold temperatures and warmed to room 
temperature after O.Shto 2 hr. The reaction is quenched with the addition of water and the 
product extracted into a non-protic solvent such as ethyl acetate, diethyl ether or 
chloroform. The organic layers are dried with agents such as MgSCT or Na 2 S0 4 and the 

10 volatiles removed. The residue is dissolved in prone solvents, such as methanol or tso- 
propatmi. cooled, preferably to 0-5° C and treated with acid. Preferred acids are 
hydrochloric, hydrobromic, sulfuric and triflnoroacetsc. The most preferred is 
hydrochloric actd in gaseous form. After the addition of excess acid the mixture is heated 
at the reflux temperature of the solvent until all starting material, has been consumed. 

1 5 After cooling the product aryl-hydrazine salt of formula X is filtered and dried. 

Scheme 0 
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2. t-Bu0 2 CN=NC0 2 t-Bu 



Method E 



1. NaN0 2 

2. reduce 



R, NHNH, 
X 



Method F 
CH 3 CN 

Method G 

HOgC^CN 
XH 



RX(0)Ci 

xiii 



Method H // \\ 

»- ^ \L 

Method I "n" 



In Method I?., an am amine beating IT (IX) is dissolved m a concentrated aqueous acid 
such as hydrochloric, hydrobromic or sulfuric and cooled to ice bath temperatures. The 
most preferred acid is hydrochloric with concentrations between 3-8 N with the most 
preferred concentration of 6 N. A nitrosating reagent in water is added dropwise while 
maintaining a cold temperature. The preferred temperature is 0-5 f, C. The preferred 
reagent is sodium nitrite. The reaction is stirred between 1 0 -90 min and a reducing 
agent is added while maintains cold temperatures. The preferred temperature is 0-5" C. 
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Reducing agents include zinc. iron, samarium iodide and tin(U) chloride. The most 
preferred agent is tin(ll) chloride dissolved in aqueous hydrochloric acid with a 
concentration of 3-8 N with a most preferred concentration of 6 N. The reaction is stirred 
between 0.5 ••- 3 hand quenched with alkali to a nH between 12-14. Alkali reagents 

5 include sodium hydroxide, potassium hydroxide, lithium hydroxide and calcium 
hydroxide. The most preferred alkali reagent is potassium hydroxide. The aqueous 
solution is extracted with a non-protie < i i < solvent such as diethyl ether chloroform 
ethyl acetate and methylene chloride. The organic layers are dried with agents such as 
MgS0 4 and Ixa>SO,< and the voiadles removed to provide the aryi hydrazine (X), which 

to can be carried forward without further purification, 

A fl-ketoni tr.de bearing Rj (XIV) may be prepared by Method f or G. In Method F, a 
metal hydride, such as sodium hydride, potassium hydride or lithium hydride, is 
suspended in an anhydrous, inert, non-protie solvent, such as diethyl ether, THF and 

15 dioxane, at temperatures between 35-85° C. The ru si prci , meui h hide is sodium 
hydride and the most preferred solvent is THF at a temperature of ?5 W C. An alky! eater, 
preferably a methyl ester (XI), and acetonitrile is dissolved in an anhydrous, inert, non- 
protie solvent, such as diethyl ether, THF or dioxane and added dropwise to the metal 
hydride suspension. The preferred solvent is THF. The mixture is kept at elevated 

20 temperatures between 3-24 h> cooled to room temperature and diluted with a non-protie 
solvent and aqueous acid. The organic layer is washed with water and brine, dried, with 
agents such as MgSO* and Na>S0 4 , and the volatiles removed to provide the p-ketonitrile 
(XIV), which could be used without further purification. 

25 Alternative!}', following Method G, a solution of a strong base, such as alky! lithium 
reagents and metal amide reagents, such as n-butyl lithium, sec-butyl lithium, methyl 
lithium and lithium diisopropylamide. in an anhydrous, inert, non-protie solvent, such as 
diethyl ether, THF and dioxane, is cooled below O^C. The preferred base is n-butyl 
htlnurn tlu I i i ",i--7t Volution 

30 of cyanoacetic acid (XII) in an anhydrous, inert, non-protie solvent, such as diethyl ether, 
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THF and dioxane. and roost preferrahh THF. is added dropwise while maintaining a 
reaction temperature below 0" € and preferably at -77" C, The reaction is stirred 
between 1 0 - 45 rain while warming to 0" C. The solution of the dianion of cyanoaeetie 
acid is cooled to temperatures below -25° C and preferably at -77° C. An alkyl acid 

5 chloride dbso v ed hi .si mhv droits, inert, mm-protie solvent, such as diethyl ether. 
THF and dioxane. and most preferrably THF. is added. The reaction mixture is warmed 
to 0" C betweeen 10-30 min and quenched with aqueous acid. The product is extracted 
with an organic solvent, such as chloroform, ethyl acetate, ether and methylene chloride. 
The combined organic extracts are dried, with agents such as MgSCg and Na 2 SCXi, and 

;0 the volatiles removed to provide the foketonurile (XIV), which could be used without 
further purification. 

The desrrcd aminopyrazoie (XV) may then be prepared by Method H or 1. In Method H, 
aryi hydrazine X and p-ketonitrile XIV are mixed in an organic solvent, such as toluene, 

15 ethanol, iso-propanol or t-butanol. The preferred .solvent is ethanol. An acid, such as 
hydrochloric acid, p-toluene sulfonic acid or sulfuric acid, is added. The preferred acid is 
concentrated hydrochloric acid. The mixture is heated to temperatures between 50 - 1 00° 
C. preferably at 80° C, for 1 0 - 24hand cooled to room temperature. T he mixture is 
diluted with non-protic organic solvent, such as ethyl acetate, ether, chloroform and 

20 methylene chloride, and washed with aqueous alkali, such as sodium bicarbonate and 
potassium carbonate. The organic layer is dried, with agents such as MgS0 4 and 
NaaSO*, and the volatiles removed to provide a residue which is purified by 
recrystalii ration or silica gel chromatography using hexanes and ethyl acetate as eluents. 
The product-rich fractions are collected and the volatiles removed to provide the desired 

25 amiiiopyraz.ole (XV). 

Alternatively, using Method 1, aryi hydrazine X and JJ-ketomtrile XIV are mixed m an 
organic solvent, such as toluene, ethanol. iso-propanol or t-butanoi. The preferred 
solvent is toluene. 'The mixture is heated at reflux temperatures for 3 24hwith 
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azeotropic removal of water and worked up as described above providing the 
amino pyTazole XV. 

The synthesis of other desired aminohcterocyclcs that may be used in preparation of 
compounds of formula ! or la can be prepared by methods known in the art and described 
in the literature. The examples that follow in Schemes HI -XV are illustrative and, as 
recognized by one skilled in the art. particular reagents or conditions could he modified 
as needed for individual compounds. Intermediates used in the schemes below are either 
commercially available or easily prepared from commercially available materials by 
those skilled in die art. 



A general synthesis for desired aminothtophenes is illustrated in Scheme 111, Method J. 

Scheme 111 
Method J 




Lawesson's 
reagent 




XVI 



XVII 



R, 



2. reduce 



1. nitrate 




XVII! 



A mixture of I-aryl-5-a!ky3-butane-L4-dione <XVl) and a sulfating reagent, such as 
Lawesson's reagent or phosphorous (V) sulfide, preferably Lawesson's reagent, is 
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dissolved in a non-protic. anhydrous solvent , such as toluene. fill- and dioxane. The 
preferred solvent is toluene. The mixture is heated at elevated temperatures and 
preferably at a soivent-retluxing temperature Cor MO hr. The volatiies are removed and 
the residue is purified by silica gel chromatography using hexanes and ethyl acetate as 
5 ehtent The product-rich fractions are collected and the volatiies removed to provide the 
substituted thiophene XVII. 



A mixture of substituted thiophene XVII is dissolved In a solvent sued as acetic 
anhydride or acetic acid. The preferred solvent is acetic anhydride. The mixture is 

10 cooled to 0-30° C and preferrabiy to -10" C. A solution of concentrated nitric acid in a 
solvent such as acetic anhydride or acetic acid, with the preferred solvent being acetic 
anhydride is added while cooling to 0-30" C and preferably to -10° C. The mixture is 
stirred between 10 -120 nun, poured onto ice and extracted with a non-protic solvent 
such as diethyl ether, chloroform, ethyl acetate or methylene chloride. The organic 

15 extracts are washed with aqueous alkali, dried with agents such as \1gSCu and NaaStlt 
and the volatiies removed. The residue is purified by silica gel chromatography using 
hexanes and ethyl acetate as eiuents. The product-rich fractions are collected and the 
volatiies removed to provide the 2-aryl-5-alky1-3-rntrothiophene. The 2-a.t yhSmikyim- 
nitTothiophene is reduced by metals, such as iron, fin and zinc or catalytic hydrogenatioit. 

20 The preferred reduction conditions are iron in acetic acid at temperatures between 50- 
110°C and preferrabiy at 100° C for 5-30 mtn. After cooling to room temperature the 
reaction is diluted with water, neutralized with alkali, such as sodium hydroxide, 
potassium hydroxide, potassium carbonate or sodium bicarbonate, and extracted with a 
non-protic solvent such as diethyl ether, ethyl acetate or methylene chloride. The organic 

25 extracts are dried with agents such as MgSCd and Na 2 $0, f and the volatiies removed to 
provide the desired ammothiophene XVIIL 



Scheme IV outlines a general scheme for dcN i describes b> Ste et oi 

et al, {J. Am. Chem, Soc, 1 937. 59 y 2525). An ethyl aroylacetate (XIX) is dissolved in a 
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non-protic solvent, such as ether or IMF. and treated with a strong base, such as sodium, 
sodium ethoxide t*r sodium hydride, and the anion is reacted with a bromomethyl 
aikyiketone (XX) ai low temperatures, such as 0 U C. After stirring the reaction until no 
starting material remains, it is poured onto cold water and extracted with a non-protic 

5 solvent. The combined extracts are dried with agents such as MgSC>4 or NajSO.j. The 
diketo-ester (XXI;- may be carried forward without further purification or purified by 
distillation or silica gel chromatography. The diketo-ester in a probe solvent, such as 
ethanoi, is heated in the presence of a mineral acid, such as sulfuric or hydrochloric, for 
5-10hand extracted with a non-protic solvent. The combined extracts are dried with 

10 agents such as MgSOj or NajSCj. The furan-ester (XXII) may be carried forward 

without further purification or purified by distillation or silica gel chromatography. The 
furan-ester in a prone solvent, such as ethanoi, is treated with hydrazine hydrate and the 
mixture heated for 2-5 days. The hydrazide is isolated as above and treated with hot 
formic acid and the resulting furan-amine (XXIII) purified by distillation or silica gel 

15 chromatography. 



Scheme IV 
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The synthesis of substituted 4-arainooxazoIes may be achieved analogous to a procedure 
described by Lakhan et al (J. Met. Chem.. 1988. 25, 1413) and Illustrated in Scheme V. 
A mixture ofaroyi cyanide (XXIV), aldehyde (XXV) and anhydrous ammonium acetate 
in acetic acid is heated at 100-1 !0 9 C for 3-6 hr, cooled to room temperature and 
quenched with water. Extraction by a non-pro&c solvent provides the product XXVI 
which can be carried forward without further purification or purified by recrystai ligation 
or silica gel chromatography. 

Scheme V 

ft ft NH 4 OAc R % H 



Rf OH x Rf HOAc 



XXVi 



The synthesis of substituted 3-aminopyrroies (XXX) may be achieved in a manner 
analogous to Aieilo et ah, J, Chem. Soc, Perkins Tram. /, 1981, 3. This is outlined in 
Scheme VI. A mixture of aryldioxoalkane (XXVII) and amine (XX VIII) in acetic acid is 

15 heated at 1 00- 1 1 0° C for 3-6hand worked up in the usual manner. The product (XXIX) 
in acetic acid is treated with a nitrating agent, such as nitric acid and potassium nitrate in 
concentrated sulfuric acid. The mixture is poured onto cold water and extracted with a 
non-protic solvent. The combined extracts are dried with agents such as MgS0 4 and 
NaiSCXj, Removal of the volatiles provides the nitro-pyrroie which which may be carried 

20 forward without further purification or purified by recrystallization or silica gel 

chromatography. The nitro-pyrrole is reduced to the amine with iron in acetic acid or by 
catalytic hydrogenation using palladium on activated carbon. The aminopytrole (XXX) 
may be carried forward without further purification or purified by reerystaliizauon or 
silica gei chromatography. 
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S III an analogous fashion, a mixture of amine XXXI and 3-aryl-2,5-dioxoaIkane (XXXH) 
in acetic acid is heated between 80-1 10° C for 2-24 hr. The reaction is diluted with water 
and extracted with an organic solvent. The combined extracts are dried with agents such 
as MgSO* or Na?S04 and the voiatiies removed. The resulting pyrrole is treated with a 
nitrating agent and subsequently reduced to XXXU1 as described above. The product 

to may be carried forward without further purification or purified by reerystalUzation or 
silica gel chromatography. This process is illustrated in Scheme VII. 
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s Substituted 5-aminothiazoles (XXXVII) may be prepared in a manner analogous to 
Gerwald et ah, J. /Vaft/. Cfcem. 1973, 31S. 539. As illustrated in Scheme VOL to a 
mixture of aminocyanide XXXIV. aldehyde XXXV and sulfur in an anhydrous solvent, 
such as ethanoi and methanol, is added dropwise a base, such as triethylamine. The 
mixture is heated at 50" C for 1-3 nr. The mixture is eooled and the excess sulfur 

10 removed. Acetic acid is added to neutralize the mixture and the solid collected. The 
imine XXXVI is treated with acid, such as hydrochloric and toltienesulfomc acid, in 
water and an organic solvent. After the starting material is consumed the reaction is 
worked up and the product XXXVII may be carried forward without further purification 
or purified by recrystallization or silica gel chromatography. 

15 

Scheme VIII 
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A synthesis of substituted 2-aminothiophenes (XXXIX.), analogous to a procedure 
described by Gewald et ai, (J. Praia. Chem„ 1973. 375. 539) is illustrated in Scheme IX. 
A mixture of d [substituted thiophene-3-carboxyiic acid (XXXVIU.) in a proiic solvent , 
such as acetic acid, at a temperature of 0-50* C is treated with a nitrating agent, such as 
5 nitric acid or potassium nitrate in concentrated sulfuric acid. After the starting material 
has been consumed the reaction is poured onto ice and the product extracted with a non- 
protie solvent The combined extracts are dried with agents such as MgS0 4 and Na 2 S0 4 
and the volatile* removed. The nitrothiophcne is reduced to the amine with iron in acetic 
acid or by catalytic hydrogcnation using palladium on activated carbon. The ammo- 
Mi thiophcne may be carried forward without further purification or purified by 
♦recry stall izat ion or silica gc! chromatography. 



CO,H l Acid 
HNO, 



XXXVII! 



J k 
XXX IX 



l s 5-I>5Substituted-3-ammopyrazoles (XLII) may be prepared as shown in Scheme X, in a 
fashion analogous to the procedure described by Ege et ai. (J. Net. Chem., 1982. J 9, 

20 1 267), Potassium is added to anhydrous t-butanol and the mixture cooled to 5° C, 

Hydrazine XL is added, followed by cyanodihromoalkane XLL The mixture is heated at 
re fluxing temperatures for 3-10 hr. The mixture is cooled to room temperature and 
poured onto ice water. The product is extracted with an organic solvent. The combined 
extracts are dried with agents such as MgSO* or Na-$G 4 and the volatiles removed. The 

25 product XlJl may be carried forward without further purification or purified by 
recrystallization or silica gel chromatography. 
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The synthesis of 2-amino-3,5-disubstituted thiophenes shown in Scheme Xi, is done in a 
fashion analogous to Knoll et ah, T iV«A/ Cham., 1985, 327, 463, A mixture of 
substituted N-('3'aminolbioacryloy0'fo«namidjne (XUll) and substituted bromide 
(XL1V) in a protk solvent, such as methanol orethanol is heated, preferably at a reflux 
temperature, for 5-30 tmn and cooled below room temperature. The product thiophene- 
imine is filtered and dried. The thiophene-imme XL V is converted to the thiophene- 
amine (XI..VI) by treatment with aqueous acid. 

Scheme XI 
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The synthesis of 1 ,4-disubstituted-2-amtnopym>Ies (L) may be accomplished in a manner 
analogous to Brodricketal. («/. Chan. $w. Perkiu Tram. 1. 1975. 1010). and as 
illustrated in Scheme XII. The potassium salt of formyf nitrite XL VI I in water is treated 
with amine XL VIII and acetic acid and the mixture heated at 50-90 i! C for 5-30 min. The 
aniinonitriie XLIX is collected by filtration upon cooling and then is stirred at room 
temperature with a base such as eihanoiic potassium ethoxide for 2-Shand the voiatiies 
removed. The residue is diluted with water and extracted with an organic solvent. The 
combined extracts are dried with agents such as VlgSCh, and Na.?S<).; and the voiatiies 
removed. The product (L) may be earned forward without further purification or purified 
by recrystai fixation or silica gel chromatography. 

Scheme XU 
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The preparation of !,2-disubsfituted-4-aminoimidazo!cs (Lll) by reduction of the 
corresponding nitro compound (LI), tor example with iron in acetic acid or catalytic 
hydrogenation may be accomplished as described by ALShaar et al. (J. Chem. Soc, 
Perkm Tram. 1 1992, 2779) and illustrated in Scheme XIII. 
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Scheme XIII 
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2.4-Disubstitoted 5-aminooxazoles ( I. .VII) may he prepared in a manner analogous to the 
procedure described by Poupaert et al. (Synthesis, 5972, 622) and illustrated in Scheme 
XIV. Acid chloride LIU is added to a cold mixture of 2-aminonitrile LIV and a base such 

SO as triethylamme in a non-prone solvent such as THF, benzene, toluene or ether, 'lire 
preferred temperature is if C. The mixture is stirred .for l2-24hand washed with water. 
The volatiies are removed and the product LV treated with ethyimereaptan and dry 
hydrogen chloride in dry methylene chloride for 5-30 min. The solid 5-iramo«l.3- 
oxazole hydrochloride (LV1> is collected by filtration, dissolved in dry pyridine and the 

1 5 solution saturated with hydrogen sulfide during 4hat 0*' C The mixture is diluted with an 
organic solvent and washed with water and dried. Removal of the volatiies provides the 
5-amino-l,3-oxazole product (LV.II) which may be carried forward without further 
purification or be purified by silica gel chromatography. 

20 Scheme XIV 
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Thi. ynthesis of 1 ,4-disubstituted-2-am ■opyn <>i jma; be acci nplished as Ihisrrated 
irt Scheme XV and described in Lancini et ai.,./. //<?«♦. Chem., 1966, J, 152. To a mixture 
5 of substituted am mo ketone (LV1H) and cyanamide in water and acetic acid was added 
aqueous sodium hydroxide until pil 4.5 is reached. The mixture is heated at 50-90° C for 
1-5 hr, cooled and basicified with ammonium hydroxide. The product I..IX is collected 
by filtration and dried. 

to Scheme XV 



NHFL + H,N~CN 
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15 Aryl amine and heteroaryl amine intermediates IV (G-NH 2 ) for the synthesis of 

compounds of formulas IJ and ill are either commercial ly available or easily prepared by 
methods known to those skilled in the art. For example, one may obtain desired aryl 
amines and heteroaryl amines by nitration and reduction of a substituted aryl or 
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heteroaryl ring as illustrated in the synthesis of several 5-membered heterocycie amines 
(Ar r NH>) in the above schemes. Alternatively, one may convert a substituted aryi ester 
to an aryl amine as illustrated for the substituted furan in Scheme J V above, and 
exemplified in synthetic example i 7 belovc. Several additional syntheses of G-NH 2 and 
5 Ari-NH?. are provided in the Synthetic Examples section. 

Methods by winch intermediates V and VI (Scheme S. D' - Ar-X-Y-Z or Ar r X-Y~2.) 
may be prepared are described below. In Method K. (Scheme XVI). a bromoarylarnine 
LX, which may be commercially available or easily prepared by one skilled in the art, is 
!0 reacted with a cycioalkenone LXl in the presence of a transition metai catalyst, for 

example a palladiuroOIi catalyst such as hi s{ tr iphen y Iphospi iine,>pal ladi am(l 1 ) chloride, 
in the presence of a his(triphenylphosphine) chelator, such as 1,2- 

Scheme XVI 

IS 
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bis(diphcny Iphosphinoiethane ( DPPE), 1 , 1 '-bi$(diphenyiphosphmo)ferrocene (DPPF) 
and L^-bi^ f* nyi isphiii tpropane (DPPP) preferabl) DPPP. and a base, 
preferably sodium bicarbonate, in a suitable solvent, preferably DMF at a temperature of 
about 150 "C to provide LXH. LXH may then be used (as VI) in Method B (Scheme I), 
or converted to isocyanate LXIII by reaction with phosgene or a phosgene equivalent in 
the presence of a base, such as sodium bicarbonate in a suitable solvent such as 
dichloromethane. at a temperature of about 0 °C, and used (as V) in Method A. The 
resulting product LXI V may be modified further by methods known by one skilled in the 
art to obtain desired compounds of formula L as described in synthetic examples below. 
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In. Method L. bromide LXV is reacted with a strong base, such as /-butyl lithium, in a 
suitable solvent, such as THP. with tributyltm chloride at a temperature of about - 50 T 
to -100 °€, preferably about -78 °C to give LXVI, LXVI is then reacted with IX in a 
5 suitable solvent, such as TBF en 1.4-dioxaoe. in the presence of a transition metal 

catalyst, preferably u-traUs(tripheny [phosphi ne (palladium! 0), at a temperature of about 
50 °C to 1 50 preferably about 100 °C and in a sealed tube, providing LXVII. LXVII 
may then be used (as VI) in Method B or € (Scheme 1), or converted to the corresponding 
iso< i i t'ibed M< d K. and esse sV) in Method A 

(0 

Methods by which Y and Z may be joined to X are illustrated in Scheme XVIL As 
illustrated by Method M. if one desires a product in which Y includes an amino nitrogen 
bonded to X, an X containing a ketone may be reacted with a Y-Z containing a terminal 
primary or secondary amine under reductive animation conditions. For example, ketone 
15 LXIV is combined with a primary or secondary amine, in a suitable solvent such as THE. 
An acid, such as acetic acid, is added, followed by a suitable reducing agent, preferably 
sodium eyanoborohydride or sodium (triacetoxy)borohydride, to provide the desired 
product LXVOL 

20 Method N. illustrates a procedure for obtaining a methylene group tor Y and a primary or 
secondary amine for ' An X group bearing an aldehyde and a halogen, preferably 
bromine (LX1XL may be reacted with a primary or secondary amine under reductive 
animation conditions as described in Method M to provide LXX. This intermediate may 
then be used as described in Method L. 

25 

Scheme XVII 
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As in the cases described above, the synthesis of additional intermediates corresponding 
to V, VI and VI! may be accomplished by methods similar to those described in the 
5 literature or known to those skilled in the art. Several examples are provided in the 
Synthetic Examples section below. 



SVNYHi • .. LL1HS 

10 

EXAMPLE 1 

area: 
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As outlined in Method K, a 350 mL sealed tube under inert atmosphere was charged with 
5 4-bromo- 1 -naphthylamtne (LXX1) (1 .97 g; 8.9 mmoh 1 equiv.), 2~cyck>hexenone (1 .65 
g; 17,2 mmoi; 1.9 equiv.), sodium bicarbonate powder (2.17 g; 25.8 mmol; 2,9 equiv.), 
l,3-bis(diph nj pi • i opane t 77 in 0.4 mmol; 0.05 equiv.). 
bis(tripherjylphosphine)palIadtum{n) chloride (302 nig; 0.43 mmol; 0.05 equiv.) and 
DMF (degassed, 100 mL). The mixture was heated at 150 X for 8 h. After coaling back 
10 to ambient temperature, the mixture was diluted with 100 mL EtOAc and filtered through 
diatomaeeous earth. The solution was then transferred to a separatory funnel and washed 
with water (100 mL) and saturated brine (100 mL). After drying with MgSG 4 the 
volatiles were removed in vacuo. The product was then purified by column 
chromatography using EtOAc (10 to 50 %) in hexanes as eluent to provide 1 .3 g material 
15 which was recrystaJ lized from hot EtOAc/Hexanes to afford 800 mg LXXII (3 .4 mmol ; 
38% yield) as a dark brown, solid. 
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LXXII (100 mg: 0.42 mmoi; 1 equiv. j was dissolved in methylene chloride (20 ml) and 
saturated aqueous sodium bicarbonate (20 ml) was added. The mixture was vigorously 
stirred at 0°C for 15 mm. The stirring was then stopped and phosgene (-2.0 M in 

5 toluene; 0.63 mL: 1 .26 mmoi; 3.0 equiv.) was added via syringe to the organic layer in 
one portion. Stirring was immediately resumed and continued at 0 ,; 'C for 20 min. The 
layers were then separated and the aqueous phase was extracted farther with methylene 
chloride (1 x 25 ml t hu oml tned - ' 'auk s were i« $04}. filtered tnd '4 of the 
solvent removed in vacuo. This solution of isocyanate LXXill was then immediately 

10 diluted with anhydrous THF {8 mL) and treated with 1..XXIV at room temperature 

(Method A). The mixture was let; stirring under nitrogen overnight then MeOH (2 mL) 
was added and the volatile* removed in vacuo. The title compound 1 was thus obtained as 
an orange/red loam {TOO mg; 0.41 mmoi; 14%). This was reciystaiiized overnight from 
EtOAc twice to afford 49 mg of yellow crystals (mp: i 68-170 °C). 

15 

EXAMPLE 2 

lH£-f«r^Butyl-2-/*-toIyN^^ 
yljnaphthalen- 1 -yl } urea: 




As described in Method M. the product from Example 1(1) (93 mg; 0. ! 9 mmoi; 1 equiv.) 
and morphoiine (30 uL; 0.34 mmoi; 1 .8 equiv.) were dissolved in 1 .0 ml anhydrous THF 
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and treated with acetic acid (16 uL: 0.28 mtnol; 1.5 equiv.) and sodium 
itriacekaxy)borohydride (SO mg; 0.39 mraol; 2 equiv.). The reaction was stirred at room 
temperature for 2 days, then 5% aqueous NaOH solution (3 mL) was added and the 
reaction then extracted with EiOAc (3 x 3 ml,). The combined organics were washed 
5 once with water, then brine, dried (Na;SQ*). filtered and the solvents removed in vacuo. 
Column chromatography using EtOAe/hexanes as eluent afforded 64 rag of a tan foam 
(0.11 mraol; 60%). Tins was chromatographed a second time with 5% MeOH in 
methylene chloride To provide the title compound 2 as a light purple foam (50 mg). 



EXAMPLE 3 
HS^ert-Butyl-2-/Htolyl-2H-pyrazo^ 
yl'jnaphthalen-i-yl} urea: 
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As described in Method N, to a mixture of 5-bromo-2-iura)debyde (LXXV) (1.76 g) and 
5 morpholine 0 .00 ml) in 40 mL anhydrous THF at room temperature was added acetic 
acid (0.60 m) to 1 1 < i odi n ti t >< hot h>\ d 5 28 } liu mixture was 
stirred at room temperature for 3h and then poured into a saturated solution of sodium 
bicarbonate (100 ml } Aitex stirring \ igorousl) for 5 rain the layers were separated and 
the aqueous layer was extracted with EtOAc. The combined organic layers were washed 
) ?) with brine, dried (NajSCXt), filtered and evaporated to dryness. Purification of the residue 
by flash chromatography afforded 2.09 g (8.49 mrnoi, 84% yield) of LXXVi. 



15 



As illustrated by Method L, LXXVI (0.678 g, 2.76 mmol.) was dissolved in JOmL 
anhydrous THF under inert gas atmosphere and the solution was cooled to at -78°C. t- 
Btityllithium (4.0 mL of a 1 .7 M solution in pentane) was added dropwisc and the 



WO 00/55139 



PCT/tJSOG/03865 



solution was stirred at -78 C 'C for 30 mm. TributyUinchloride (0.60 ml... 0.72g, 2.2 mmo!) 
was added and the soktrion was stirred for another 30 min at -78' : C. pH? Buffer 
(NaH:PO4/Na^HP04 said was added (10 mL) arid the mix Lure was warmed to room 
temperature. The layers were separated and the aqueous layer was extracted with EtOAc. 
3 The combined organic, layers were washed with brine, dried (Na^SC^f filtered and 
evaporated to dry ness. Purification of the residue by flash chromatography afforded 
0.526 g (1.15 mmol, 42% yield) of LXXVIi.. 

As outlined in Method L. LXXVII (0399 g. 0.874 mmo!) and LXX1 (0.200g. 0.901 
10 mmo!) were dissolved in 1 0 mL anhydrous 1 ,4-dioxanc in a scalable lube under inert gas 
atmosphere. Hie solution was degassed ami purged wuh nitrogen (2x). 
Tetrakis(trtphenylphosphine}paiiadiun:!{0) (0.057g, 0.049 mmo!) was added and the 
solution was degassed and purged with nitrogen again (2x). The tube was sealed and 
heated to i00°C for 24 h. After cooling to room temperature the mixture was diluted with 
1 5 EtOAc, saturated aqueous potassium carbonate solution ( 1 0 mL) was added and the 
mixture was stirred for Ih at room temperature. The mixture was filtered over 
diatomaceous earth and the layers were separated. The aqueous layer was extracted, with 
EtOAc. The combined organic layers were washed with brine, dried (Na^SCXj), filtered an 
evaporated to dryness. Purification of the residue by flash chromatography afforded 
20 0.3 1 4 g of a yellow oil which contained LXXVII1 along with tributy I tin bromide. This 
mixture was used for the next step without further purification. 

LXXVffi (0.283g, 0.917 mmol) was reaeted with the phcnylcarbamate of LXX1V 
(0.395 g, 1.13 mmol) according to Method C. The product was purified by flash 
25 chromatography to give the tide compound 3 as a yellow solid (0.338 g,G.600 mmof 
65% yield) that was further purified by recrystalltzation to give 0.13!g of title 
compound 3 (mp, 144-146°C). 

EXAMPLE 4 
30 H5-/c/f-ButyL2-/Molyl~2H~pyra^ 
y!}naphthaien~1-yi} area: 
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As described by R.J. Chambers and A. Marfai. (Synthetic Communications. 1997, 27, 
515} a mixture of 2,5-dibromopyridine (LXXIX) (9.90 g, 41.78 mmol). Pd(dppf)Cb fl.5.1 
g, 3.85 mmol}, anhydrous MeOH (40 mL), anhydrous DMF (40 mL) and anhydrous 
triethylamme (12 ml) was purged in a Parr apparatus with a stream of carbon monoxide 
for 10 mm and then stirred under 80 psi carbon monoxide at 50 ; C for 4 h. The mixture 
was diluted with EtOAc (600 mL) and washed with water (2x100 ml,) and brine (1x100 
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ml), dried (sodium sulfate), filtered and evaporated to dryness. The residue was purified 
by Hash chromatography on siiiea gel (40% EtOAc in hcxaness to give LXXX as a light 
orange solid G. 733 g. I 7.28 mmoi. 41%). 

To a solution of compound LXXX (165,9 mg. 0.7679 mmol) in anhydrous TOF (10 ml) 
5 at -78 °C was added dropwise dnsobtnyialuminum hydride < i .0 M in TiiF) (2.0 ml. 2.0 
mmol}. The mixture was stirred at -78 °C for 2 h. then saturated potassium carbonate 
(0,6 mL) solution was added, the mixture was warmed to room temperature and stirred 
for another 30 rain. Sodium sulfate was added and the mixture was stirred for 10 nun. 
The solids were removed by (titration and the filtrate was evaporated to dryness. The 
10 residue was purified by flash chromatography on silica gel (20% EtOAc in hexanes) to 
give aldehyde LXXX! as a white solid (80 rag, 0.43 mmol. 56%). 

To a solution of LXXX! (367.7 mg, 2.0 mmol) in anhydrous 1 ,2-dtchloroethane (1 0 ml.) 
was added morpholine (0.20 mL, 0.20 g, 2,3 mmol), followed by glacial acetic acid (0.12 

IS mL, 0.13 g, 2.1 mmol) and sodium triacetoxyborohydride (625 mg, 2.95 mmol). The 
mixture was stirred at room temperature for 30 min. A saturated solution of sodium 
bicarbonate (10 mL) was added and the mixture was stirred v igorously for another 30 
min. The layers were separated and the aqueous layer was extracted with EtOAc (3x20 
mL). The combined organic layers were washed with brine, dried (sodium sulfate), 

20 filtered and evaporated to dryness. Flash chromatography ( 1 % triethy famine in EtOAc) of 
the residue gave LXXXII as a light yellow oil (460.8 mg, 1 .79 mmoL 91 %). 

To a solution of ?e?7-buiyilithmm (1 42 M in pentane) (2,80 ml... 3.98 mmol) in 
anhydrous THF (20 mL) at -78 °C was added dropwise a solution of LXXXII (460.8 mg, 

25 1 .792 mmoi) in anhydrous THF (10 mL) and the mixture was stirred at -78°C for 1 0 min. 
Tributyhin chloride (0.49 mL. 0.59 g, 1.8 mmol) was added and the mixture was stirred 
at -78 °C for another 15 min. pH 7 Buffer (7\a ; >HPO. i /NaH>PO* sat.) (10 mL) was added 
and the mixture was warmed to room temperature. The layers were separated and the 
aqueous layer was extracted with EtOAc (3x20 mL). 1 he combined organic layers were 

30 washed with brine, dried (sodium sulfate), filtered and evaporated to dryness. Flash 
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chromatography (BOAc) of the residue gave t.XXXHl as colorless oil (548,8 mg, 1 .17 
mmol. 65%). 

A degassed solution of LXXXill (302 mg. 0.646 mraol), LXXI ( 1 77 mg, 0.797 mmol) 
5 and PtiiPPb ; ). ; {55 mg, 0.4$ mmol) in anhydrous 1,4-dioxane (10 mL) was heated to J 00 
°C in a sealed tube for 16 h. The black precipitate was removed by filtration and the tube 
was washed with EtOAc. The combined filtrates were stirred with potassium fluoride 
solution (40%) (10 mL) for 30 mm. Water and brine were added, the layers were 
separated and the aqueous layer was extracted with EtOAc (4x50 mL). The combined 
10 organic layers were washed with brine, dried (sodium sulfate), filtered and evaporated to 
dryness. Flash chromatography (5% MeOH and 1% triethylamine in EtOAc) of the 
residue gave LXXXIV as a light brown solid (1 57.6 mg, 0.49 mmol. 76%). 

LXXXIV and the phenyl carbamate of LXIV were reacted according to Method C. 
1 5 Purification by flash chromatography using 5% MeOH and 1 % triethyiamine in EtOAc as 
the eluent followed by reerystallization from EtOAc/hexanes gave the title compound 4 
as a white solid (mp. 169-1 70°C). 

EXAMPLE 5 

20 l-l5-^rt-ButyI-2-^tolyT2H-pyraxoI-3-yI]-3-{4-[3-<morpholiu-4~ 
yl)phenyl]iiaphthalen-l-yl} urea: 
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LXiV 5 
3-BromoamIme (3.0 mL, 4.7 g, 28 mmol), 2-bromoethyi ether (4.2 mL, 7.7 g. 33 romol) 
and dhsopropyiethy! amine (15 ml., 1 1 g. 86 mmol) were dissolved in anhydrous DMF 
(20 mi..) under inen. gas atmosphere and heated to !00°C for 6 h. Alter cooling to room 
5 temperature the mixture was poured into water (300 mL) and extracted with EtOAc. The 
combined organic layers were washed with brine, dried (NasSCj), filtered and evaporated 
to dryness. Purification of the residue by flash chromatography afforded 2.9 g (12 mmol. 
43% yield) otTXXXVI 

!0 LXXXV1 (1.73 g, 7.13 mmol} was dissolved in anhydrous THF (30 mL) and cooled to - 
7S"C. /-Bmyilithhim (10.0 mL of a 1.7 M solution in pemane) was added dropwise and 
the solution was stirred at -78 °C for 30 min. Tributyltinehloride (1.90 mL, 2.28 g, 7.00 
mmoi) was added and the solution was stirred for another 45 min at 78 °C. pi 1 7 Buffer 
(NaifoPO.s/Na^HPO.j sat.) was added (iO mL) and the mixture was warmed to room 
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temperature. The layers were separated and the aqueous layer was extracted with EtOAc. 
The combined organic layers were washed with brine, dried (NajSO.)), filtered m 
evaporated to dryness. Purification of the residue by Hash chromatography afforded 2.28 
g (5.36 nimol 77% yield) of LXXXVIL 

5 

tXXXVU fl ,49 g. 3.51 mmol) and \XXl (0.69 g. 3 11 mmol) were dissolved in 20 niL 
anhydrous 1 .4-dioxane in a scalable tube under inert gas atmosphere. The solution was 
degased and purged with nitrogen (ax's 1etrakis(triphenylpho^>hine)paHadium{0) (0,21 
g ; 0.18 mmol) was added and the solution was degassed and purged with nitrogen again 

10 (2x). The tube was sealed and heated to 100 °C for 17 h. After cooling to room 

temperature the mixture was diluted with EtOAc, saturated aqueous potassium carbonate 
solution { 1 0 mL) was added and the mixture was stirred for 1 h at room temperature. The 
mixture was filtered over diatomaeeous earth and the layers were separated, The aqueous 
layer was extracted with EtOAc. The combined organic layers were washed with brine, 

15 dried (Na 2 S0 4 >, filtered and evaporated to dryness. Purification of the residue by flash 
chromatography afforded 0363 g (1.19 mmol 38%) of LXXXVHI. 

LXXXVIII (0.360 g, 1.18 mmol) was reacted with the phenyicarbamate of LXIV (0,69 g, 
] .97 mmol) according to Method C. The product was purified by flash chromatography 
20 to give a colorless solid (0.433 g, 0.77 mmol, 66% yield) that was further purified by 

recrystaliization from EtOAc - hexanes to give 0.344 g of the title compound 5 (mp. 188- 
190«C). 



25 



Table 1 illustrates additional compounds of the invention, which were prepared by 
methods analogous to those described above. 

30 
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TABLE 1 



O 

H 




"Ex. 
No, 


Ri 




x a 




'£ 


m.p. °C 


6 


(■ik- 


4 MePfT" 


Phenyl "~~ 


4 CH.. 


4-morphol.uryi 


146^48"''' 






4-MePh 


Phenyl 


3-CHj 


i tin pm hi ; ! 


.120-122 




r-Bu 


4-MePh " 


Phenyl 


Bond 


"4 is -(4- 


>230 






_____ 






morpholmyl) 






■ 




Phenyl 




- m< .,4* in > 1 




'To 




4-McPb 


Phenyl 


T"CH 2 


NMe_ 


108 -1 14 


"11 




4 MePh 


- & \ 


5 CHT 


1 m< 1 




12 


' Bu 


"4'MePh 


1- 

cyclohepteny! 


Bond 


"3^(4- ~ 
morpboiinyl) 


133-13"!"" 


"13 "" 


TSu" 


6-M.e-3- 
pyridyl 


- >yrid> 


6-(CH ; -) 


4-morpholim S 


1624165™ 


14 


f-BiP 


Me 


nd\ 1 




4-n.orphoinv t 




15 


M3u 


pyridyl 




3-j\ f H- 

(tihh) 


'4-morphoiinyF" 





a number refers to position on X that, is bonded to napthalene ring (Ar?). h number 
refers to position on X that Y Is bonded to. £ number refers to position on Z that 
is bonded to Y (or X if Y is a bond). 4 refers to position on X that Z is bonded to. 
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EXAMPLE 16 



H4-(HfBis-<2<yaiH>ethy0amino^ 
5 biityl-2-mettiyipheiiv{)urea 




xc 
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To a solution of 4-/£>n-buiyl toluene (33.7 ramol) in acetonitrile (150 mL) at 0°C was 
added nbromum tetrafiuoroborate (40.5 mmol). After 30 min at room temperature, the 
reaction was diluted with water (50 mL) aad extracted with EtOAc (3x30 mL). The 
combined organic extracts were washed with brine and dried (MgS0 4 .i. Removal of the 
5 volatiies in vacuo left a residue; flash chromatography using 10 % methylene chloride / 
petroleum ether as eiuent provided 4-re/7-butyl-2-nitrotoluenc. 

4-rm-Butyl-2-mt.rotoluene (LI mmol) was dissolved in DMF (10 mL). The catalyst 
(10% Pd/C, 5 mg.) was added followed by the addition of dwerr-hutyl dicarbonate (1.4 
jo mmol). The system was purged with argon then exposed to H 3 ■ 1 atm) for 12 h. The 

mixture was filtered over a pad of diatomaceous earth; the filtrate was diluted with water 
and extracted with LtO.Ac (3x1 OmL). The combined organic extracts were washed with 
brine and dried (MgSQi). A-Boc-5-/erf-buiyl-2-methyianiline was obtained as a 
crystalline solid, 265 mg, after the evaporation of volatiies. 

15 

To a mixture otL¥4>oc-5- rtT/-butyl-2-methylaniline (0.8 mmol) and triethylaraine (0.22 
mol) in benzene (10 mL) at room temperature was added via syringe boron trichloride 
(0,4 mmol). The resulting heterogenous mixture was stirred at. S0°C for 30 min. The 
heat source was removed, and aminonaphtbaiene LXXXIX was added (0.7 mmo.lt. The 
20 reaction mixture was stirred at room temperature for 16 h. The reaction mixture was 
diluted with water (10 mL) and extracted with EtOAc (3x10 mL). The combined 
organic extracts were washed with brine and dried (MgS0 4 ). Removal of the volatiies 
in vacuo left a residue; flash chromatography using 10% MeOH / EtOAc as eiuent 
provided 300 mg of the desired urea XC. 

25 

This urea was subjected to acidic conditions to remove the acetal which exposed the 
aldehyde functionality. In LZ-diehloroethane, 1 25 equivalents of bis(2- 
cyanoefhyf)amine were added to this aldehyde followed by the addition of sodium 
triacetoxyborohydride (1.5 equivalents). After column chromatography (5% 
30 MeOH/EtOAc). the title compound 16 was obtained. 
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EXAMPLE 17 

l*(6-tert-Butyl-2^hIoi^-3-methylpyri 
py ridin-3-y l)-na ph tha Sen- 1 -y 1 j u rea : 




XCi! XCiil 



JO To a stirred solution of N~Boe~l~amino~44bromo naphthalene (15.5 mmoJ) in anhydrous 
THF (40 ml.) at -78 °C was added n-BuLi (47 mmoi). The resultant yellow-green 
solution was stirred at -78 °C for two h then was transferred to a solution of 
triraethyiborate (5,64 grams. 54.2 mmoi) in anhydrous THF (25 ml,) at -42 °C. The 
reaction was allowed to warm to room temperature overnight as the bath warmed. After 

15 stirring for 16 h, 5% aqueous HCi was added (25 mL) and the mixture was stirred for 15 
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mm. The aqueous layer was saturated with NaCi and the layers were separated. The 
aqueous portion was extracted with diethyl ether (3 x 60 ml.) and the combined organic* 
were extracted with 0.5 M NaOH (6 x 30 ml). The combined basic extracts were 
acidified to ~pfI2 with 3 M HC1 { -30 mi.) and the suspension was extracted with diethyl 
5 ether (3 x 100 mi). The combined ethereal extracts were dried (MgSC>4) ; filtered and the 
solvent was removed to afford the boronic acid XCi as a beige solid (2.3 g) which was 
used without further purification. 

5-Bromo-2-('morphoHn-4-ylmethyl)pyridine (0.70 mmol) and XCI (0.70 ramol) were 
10 dissolved in a hiphasic mixture of dimethoxy ethane (2 mi) and 2 M aq. Na?C03 (1 mL). 
The reaction was purged with a stream of N'2 for 15 min, the Pd catalyst was added, and 

the mixture was heated at 85 °C for 16 h. The reaction was cooled to room temperature 
and was partitioned between water (10 ml) and EtOAc (75 ml.). The layers were 
separated and the organic portion was washed with brine (20 mL). dried (MgS04) f 
15 filtered and the solvent was removed to afford a brown solid. Column chromatography 
afforded the product XCII as a beige solid. 

XCII (0.50 mmol) was dissolved in 2 mL anhydrous dioxane and HCi was added (2.5 
mmol). The solution was stirred at room temperature for 16 h. To the resultant 
20 suspension was added diethyl ether (5 mL) and the mixture was chilled to 0 °C. 
Neutralization with aq. NaOH and filtration afforded 4-[6-(morpholin~4~ 
yimethyl)pyridtn-3-y{]-l -aminonaphthalene CXOIll) as a light brown solid (100 mg). 
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17 



A mixture of 2-r-butyi-6-ch]oro~5-meihyipyrkiiiie~4-carboxyiic acid methyl ester (2,27 g, 
5 9.39 mmol) and LiOH monohydrate (2.36 g„ 56 3 mmol) in MeOH (30 ml) and water 
(10 mL) was stirred at room temperature for 24 h. Trie reaction was then concentrated 
and purified by chromatography on silica gei (eluent: 5 % TFA in dichioromethane) to 
give the corresponding carboxylic acid (1.41 g, 66,3 %). 

10 To a stirred solution of the above carboxylic acid (0.54 g, 2.36 mmol) and triethykmirte 
(0.66 mL, 4.75 mmol) in THF (6 mL) at -10 °C was added dropwise ethyl chloroformate 
(0.34 mL, 3.51 mmol). The resulting mixture was stirred at 0 °C for 1 h. A solution of 
sodium azide (0,40 g, 6.0 mmol) in water (2 mL) was added and stirring was continued 
for another 1 h. The mixture was extracted with toluene. The organic phase was 

15 separated, dried with sodium sulfate, and concentrated to 1 5 mL. It was then heated at 
reflux for 2 h forming the isocyanate in situ, before a solution ofXClli (0.39 g. 1.23 
mmol) in dichioromethane (5 mL) was added. The reaction was stirred at room 
temperature overnight. Concentration and chromatography on silica gel (eluent: EtOAc) 
afforded the title compound 17 (0.60 g, 89.9 %). 

20 
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l~(54ert-Buty^2-met%lphen^^^^ 
yl}naphthalert-] -yi)urea 




2,5-Dibromopyridwe (100 rag) was heated to 115 °C in a sealed tube in the presence of 
3-inethoxypropyl- 1 nmethy lamine (2 rnL) for 48 h to give XCIV. A Suzuki coupling of 
XCIV with XCI and removal of the tert-butyl carbarn ite to the procedures 

in Example 17) afforded the desired naphthylamme XCV. 
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5^^rr-BiUy3-2-methylaniiine (0.56 mrnol) was dissolved in dichtoromethane (20 mL). 
An equal volume of sat. aqueous sodium bicarbonate was added, and the biphasie 
solution was cooled to 0 °C. During the addidon of phosgene (i .93 M in toluene, 0.80 
mL), stirring was stopped, immediately afterward, stirring was resumed for 15 min 

5 with the reaction mixture at 0 *C. The layers were separated, the organics were dried 
over solid magnesium sulf ate, and concentrated to approximately 5 mL of solution. 
The desired naphthylamine (XCVL 0.4? mmol) in 5 mL dichioromethane was added. 
The reaction mixture was stirred at room temperature for 16 h. Flash chromatography 
using 7 % MeOH / EtOAc as eiuent followed with trituration with ether provided the 

50 title compound 18. 

E XAMPLE 19 

l~|4-(6-Morpholin-4-ylmethylpyr^ 
phenyl)urea: 




19 



A stirred solution of 3-trifiuoromethyJaniiine (4.7 mmoi) in dry IMF (30 ml.) at 0°C was 
20 treated with phenyl chloroformate (4.8 mmoi). After 2h, the reaction mixture was 

quenched with aqueous, saturated sodium bicarbonate solution and extracted with EtOAc. 
The combined organic layers were washed with aqueous, saturated sodium bicarbonate 
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solution and brine, and were dried over solid MgSO*. Concentration afforded the 
carbamate V \ f (97%). A mixture ofXCfll ! 1 7) (O.Obmmol ) and the above- 

mentioned carbamate (O.OSmmoi) was heated in a sealed tube for 2 days. The reaction 
mixture was cooled to room temperature, PS-trisamine {100 nig. Argonaut) and PS- 
5 tsocynate resins (150 mg. Argonaut) were added, and the reaction mixture was shaken for 
3 days. The reaction mixture was filtered and concentrated to provide the title compound 
19. 

Examples 20-25 exemplify the synthesis of aryl and heteroaryj amines which may be 
10 used as intermediate IV in Methods A-C (General Synthetic Methods] to prepare 
compounds of formula II or III. 

EXAMPLE 20 

1 5 l-{54ert~Butyl-2-(l H-pyrazol-4-y l)-phenyl]amine 




20 

Methyl 4-V-butylphenyi acetate (20 mmol) was dissolved in MeOH (160 mL) and treated 
with water (40 mL) and LiOH monohydrate (30 mmol). The reaction was allowed to stir 
20 at room temperature overnight. Volatile* were removed under reduced pressure; the 
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remaining residue was diluted with water and neutralized to pH 4 with 1 N sulfuric acid 
The resulting solids were filtered, washed with water and dried to leave 4-t- 
butylphenyiaeetic acid as an off- white solid (3.8 g„ 99%). 

5 Anhydrous DMF ( 1 39 mmol) was cooled to OX and treated with PQCK (79.6 mmol). 
After 5 mitt, 4-/-butyiphenyiacetic acid (19.9 mmol) was added and the reaction vessel 
was transferred to a 1 1 0X oil bath. The reaction mixture was stirred for 2 h. during 
which all solids dissolved. After cooling to room temperature, the reaction mixture was 
poured into a stirred solution of NaPF 6 (19.8 mmol) in water (200 nil.). When 
10 precipitation of solids was complete, they were filtered, washed with water, and dried to 
giveXCVH{7.8g,97%). 

XCVH (5 mmol) was taken up in EtOH (50 ml), and the resulting suspension was treated 
with hydrazine hydrate (5 mmol). The reaction vessel was transferred to a 90°C oil bath, 
1 5 and the reaction mixture was stirred at reflux for 2 h. Volatiles were removed under 
reduced pressure after allowing the reaction mixture to cool to room temperature. The 
residue was taken up in ice water, solids were filtered, washed with water and dried, 
giving 4-(4- < '-butylphenyl)pyrazoie (973 mg, 97%). 

20 4~(4-/-butyiphen.yl)pyrazole (0.5 mmol) was suspended in MeCN (2 raL), cooled to OX, 
and treated with NO2BF4 (0.6 mmol). The reaction mixture was allowed to warm slowly 
to room temperature and was stirred at RT for 2 h. Volatiles were removed under 
reduced pressure after the reaction was quenched with aqueous NaHCCh. The residue 
was taken up in water and extracted with CH 2 C1 2 . The organics were combined, dried 

25 over MgS(>4, and concentrated to leave a yellow oil which was chromatographed on 
silica gel (eluent: CH 2 Cl 2 /EtOAc, 6:4) to give 4-(4-/-b«tyl-2-nitrophenyl)pyrazole as a 
yellow crystalline solid (71 mg, 58%), 

4-(4-f-b«tyl-2-nitrophenyl)pyrazole (0.27 mmol) was dissolved in EtOH (3 mL) and 
30 treated with 1 0 % Pd/C (0.2 eq by weight of nitro compound), followed by NH4C0 2 H 
(2.7 mmol). After 30 mim the catalyst was filtered through a bed of diatomaeeous earth, 
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and the filtrate was concentrated under reduced pressure. The residue was taken up in 
water, the resulting solids were filtered, washed with water and dried (54 ma. 93%), 
giving the title compound 20. 

EXAMPLE 21 

3~A mino~2~mct hoxy-5-/m-bu tylpyndine 

0 HH A QH O 

^H0 2 - _A.N0 2 



EtO 



D1BAL hexane. 




Ethyl nitroacetate 03 ml, 4.0 g, 29.7 mmol) was added to ammonium hydroxide (25 
mL, !! %) and stirred overnight as described by A.V. Amet et aL Russian Chemical 
Bulletin, 1996. 45(2), 393-398. The reaction was basified with 4 N hydrochloric acid, 
extracted into ether (3x25 mL), then into EtO Ac (3x100 mL). The combined EtO Ac 
extracts were dried (magnesium sulfate), filtered and evaporated to dryness to afford 
nitroacetamtde as a pale yellow solid (1.7 g. 16.3 mmol. 55%). 



170 



WO 00/55139 



PCT/US00/03S65 



Trichloroaluminum (45.5 g, 341 mmol} was added slowly to 100 ml. of ice cold 
nitromethane under nitrogen. This was followed by a solution of roalononitrite (21.5 ml,, 
22.6 g, 341 mmol) in 50 mL of nitromethane added dropwise over one hour, keeping the 
5 temperature below 10 X. Next, a solution of ?«?r/-butyi chloride (88 ml,, 74.9 g, 809 
mmol) in 25 mL of nitromethane was added slowly over 2.5 h, keeping the temperature 
under KfC The reaction was capped and stored in the freezer for 60 h. The reaction 
was quenched by adding saturated aqueous sodium bicarbonate (500 mL) dropwise over 
4 h. keeping the temperature below 10T. The heterogeneous mixture was neutralized 

10 further with solid sodium bicarbonate (50 g). The layers were separated and the aqueous 
layer extracted with methylene chloride (1x250 mL). The combined organic extracts 
were dried (magnesium sulfate) and concentrated in vacuo to afford 42 g of a partially 
crystalline brown oil. The residue was vacuum distilled at KHT'C. The first fraction was 
collected and then a solid began to form in the condenser. The cooling water was turned 

15 off and the condenser heated with a heat gun to melt the solid. This fraction was 
collected until no more solid formed in the condenser when cool water was run through it 
to afford the desired dinitrile as a low melting cream solid (19 g, 155 mmol, 46%). 

A solution of the above dinitrile (961 mg, 7.9 mmol) in anhydrous hexanes (50 mL) was 
20 cooled to -70 °C in a dry ice/acetone bath under nitrogen. DIBAL-H (1 7.5 mL, 1 .0 M in 
cyclohexane) was added dropwise over 20 min. The mixture was stirred at -70 X for 45 
min, then at room temperature for 5 h. The reaction was cooled to 0 °C, 2 M aqueous 
hydrochloric acid (45 mL) was added slowly, keeping the temperature below 10 °C\ The 
mixture was stirred at room temperature for 1 5 h. The layers were separated and the 
25 aqueous layer extracted with ether (3 x 25 mL). The combined organic extracts were 
dried (magnesium sulfate), filtered and evaporated to dryness to afford the desired 
diaidehyde as a viscous yellow oil (600 mg f 4.68 mmol, 60%). 

A solution of the above aldehyde (271 mg, 2.U mmol), mtroaceiamide (223 rag, 2.14 
30 mmol), and piperidine (20% in EtOH) (250 uL, 0.5 1 mmol) in absolute EtOH (3 mL) was 
heated at 65 X for 3 h. After cooling to room temperature, the reaction mixture was 
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concentrated in vacuo. 'The residue was purified by Hash chromatography on silica gel 
(EtOAc} to give the desired nitropyridone as a yellow solid (280 ray, 1.43 mraoi. 67%). 

A mixture of the nitropyridone (150 mg. 0.76 mraoi,), phosphorous pentacbloride ('199 
5 mg, 0.% mmol} and phosphorous oxy chloride (I drop! was heated to reflux in a sealed 
tube.. Alter 2 h. the phosphorous o.xychioride was removed in vacuo and the residue 
stirred in ice water (10 ml...) tor 1 8 h. The desired product was collected as a brown solid 
(95 mg, 0.44 mmol. 58%). 

to To a solution of 2-ch1oKv3-nitro-5-^i7-buiyl pyridine (30 mg. 0.14 mraoi) in anhydrous 
MeOH (1.5 ml.) under nitrogen was added a solution of sodium methoxide (1.5? g 
sodium In 40 raL anhydrous MeOH) (85 uL. 0.34 mmol) The reaction was heated in a 
sealed tube in an oil bath set at 80-90 "C overnight. The volatile* were removed w 
vacuo, the residue taken up in EtOAc (15 mL), washed with water (10 mL), brine (10 

15 ml), dried (magnesium sulfate), filtered and evaporated to dryness. Flash 
chromatography of the residue on silica gel (10% EtOAc in hexanes) gave the desired 2- 
raethoxy-3-nitro-5-^?'/-butyi pyridine as a glassy yellow solid (12 rag, 0.057 mmol, 
41%). 

20 To a suspension of the above intermediate (12 mg, 0.057 mraoi) and Pd/C (10%, 14 mg) 
in absolute EtOH (1 ml.) was added ammonium formate (22 mg. 0.35 mmol) and the 
mixture was heated to 50 °C for 1 hour. The cooled reaction mixture was filtered through 
diatomaceous earth and rinsed with MeOH. The filtrate was evaporated to dryness to 
afford the title compound 21 as a brown solid (10 mg, 0.055 mmol 100%). 

25 

EXAMPLE 22 
N vet s i nij d o 1 ill y ; i 
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A solution of oxindole (5.0 g, 37.5 mmoi) in acetic anhydride (7.1 raL, 75.1 mmoi) and 
acetic acid (25 ml.,} was refiuxed for 20 h. After cooling to room temperature, the 
5 reaction mixture was diluted with water (200 mL). The resulting solids were filtered, 
washed with water and dried to give N-aeetyl oxindole as a white solid (5.2 g. 79%). 

A mixture ofN-acetyl oxindole (2.0 g, 1 3 .4 mmoi), iodomethane (1 .56 .mL, 25. 1 mmoi) 
and potassium carbonate (3.1 g. 22.8 mmoi) in DMSO (20 raL) was stirred at room 
10 temperature for 20 h. The reaction mixture was diluted with water. The resulting solids 
were filtered, washed with water and dried to give N-aeetyl dimethyl oxindole as an 
orange solid (1.9 g, 84%), 

A solution ofN-acetyi dimethyl oxindole (500 mg, 2.5 mmoi) in 3 N sulfuric acid 
1.5 solution (7 mL) and THF (7 mL) was refluxed for 4 h. After cooling to room temperature, 
the reaction mixture was diluted with ether. The ethereal layer was washed with water 
and brine, dried (magnesium sulfate), filtered and concentrated in vacuo T he residue 
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was purified by flash chromatography on -silica gel (eluent: 30% EtOAc in hexanes) to 
give dimethyl oxindole as a red solid (228 my. 57%). 

A solution of dimethyl oxindole (220 mg, 1,4 mraoi) in toluene (5 mL) was treated with 
5 65% Red-Al solution in toluene (0.64 rat. 2.05 tnmol) at 80 "C. After stirring at 1 00 °C 
for 4 h, the reaction mixture was quenched with IN sodium hydroxide solution. The 
organic layer was separated, washed with water and brine, dried (sodium sulfate), filtered 
and concentrated in vacuo. The residue was purified by flash chromatography on silica 
gel (eluent: 25% EtOAc in hexanes) to give dimethyl indoline as a light blue oil (121 mg. 
10 60%). 

A solution of dimethyl indoline (65 mg. 0.44 mmol) and triethyiaraine (0.12 mL, 0.88 
mmol) in dry diehioromethane (3 mL) was treated with acetyl chloride (0.05 mL, 0.66 
mmol) at 0 °C, The mixture was allowed to warm to room temperature and was stirred 
1 5 tor 16 h. Then the reaction mixture was quenched with water and the product was 

extracted into ether. The organic layer was washed with water and brine, dried (sodium 
sulfate) filtered and concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel (eluent: 30% EtOAc in hexanes) to give N-acetyl dimethyl 
indoline as a light yellow oil (68 trig. 82%). 

20 

A solution ofN-acetyl dimethyl indoline (65 mg. 0.34 mmol) in acetic acid (2 mL) was 
treated with fuming nitric acid (24 uL, 0.57 mmol) at room temperature and the resulting 
mixture was stirred for 1 h. The reaction mixture was quenched with sat. sodium 
bicarbonate solution and the product was extracted into EtOAc. The organic layer was 
25 washed with water and brine, dried (sodium sulfate), filtered and concentrated in vacuo. 
The residue was purified by flash chromatography in silica gel (eluent: 50% EtOAc in 
hexanes) to give the desired nitrated indoline as a light orange solid (66 mg. 67%). 

A mixture of N-acely!-3,3-dimethyl-5-rJtroindojme (64 mg, 0.27 mmol), ammonium 
30 formate (86 mg, 1.36 mmol) and 10% palladium on carbon (5 mg) in MeOH (5 mL) was 
stirred at room temperature for 2 h. The reaction mixture was filtered through a short 
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plug ofdiatomaceous earth. The filtrate- was concentrated in vacuo. The residue was 
purified by flash chromatography on silica gel (elueot: 50% EiOAe in hexanes) to give 
the title compound 22 as a white solid (48 mg. 87%). 

EXAMPLE 23 

8-Aiiiiuo-(>-/er^buty!-3-oxo-4-A-methylbenzoxaif,!ne 




23 

To a solution of 4-/c^(-butyi-2 : 6-dinitrophenoi (3. 15 g, 13.13 mmol} dissolved in 1 00 ml. 



acetonitrilc was added ammonium formate (5.0 g. 78.8 mmol.) and 10% palladium on 
carbon (1.0 g). The mixture was refluxed tor 20 min, then allowed to coo! and filtered 
through diatomaceous earth. The residues were washed with EtOAc and the combined 
organies were evaporated m vacuo. The residue was taken up in diehloromethane and 
filtered through a short plug of silica gd. After removal of solvent in vacuo 2-amino-4- 
rer/-butyl-6-nitro-phenol was obtained as a rust-red solid (4.86 mmol; 37% yield). 

To a solution of 2-ainino-4-/'£'r/~buty!-6-mtropbenoi (258 mg, 1 .23 mmol) and 
benzyhriethylammonitim chloride (280 mg. 1.23 mmol) in 5 ml, chloroform was added 
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finely powdered NaHCO.? (413 mg, 4.92 mmol). The mixture was cooled to (S ! C and a- 
chloroacety] chloride (0. 1 2 mL r 1.47 mmol} in 1.5 ml. chloroform was added dropwise 
via syringe over 1 5 mm. Once the addition was complete, the mixture was allowed to stir 
at 0 °C for 1 h. It was then allowed to warm to ambient temperature and finally was 

5 gently refiuxed lor 6 h. The resulting crude orange mixture was allowed to cool then was 
filtered through diatomaceous earth to remove a white precipitate, which was washed 
generously with more chloroform. After removal of the solvent in vacuo, the oily residue 
was treated with water (40 ml.) and agitated with a spatula, whereupon a yellow 
precipitate formed. This pure 6-/e.'7-butyl-8-nttro-3-oxo-benmxazitie was filtered, dried 

10 first under a stream of air. then in vacuo (1.05 mmol: 85 %!. 

To a solution of6-/err-butyI-8-mtro-3-oxo-ben2oxa/ine (51 mg, 0.20 mmol) in 3.5 mL 
DMF at 0 °C was added sodium hydride (10 mg. 60% in mineral oil; 0.24 mmol) in one 
portion. After 20 mm, methyl iodide (20 uL, 0.24 mmol) was added via syringe. The 
15 mixture was allowed to warm slowly to ambient temperature overnight. The crude 

mixture was quenched with saturated aqueous ammonium chloride solution and extracted 
with EtOAc (3x10 mL). The combined organies were washed with water, then, brine, men 
dried over sodium sulfate. Filtration and removal of the solvents in vacuo afforded 6-ferh 
butyl-8-nitro-3-oxo-4~/V~methylbenzoxai:ine (300%), 

20 

6-/er/-Butyl-8-nttro-3^xo-4-A'-inethyi-benzoxatritie (53 rag, 0.2 mmol) was dissolved in 
12.5 mL aeetonitrile. Cyclohexene (0.20 mL. 2.0 mmol) and 10% paliadiura-on-carbon 
(75 mg) were added. The mixture was rdmxed for 1 h, then cooled to ambient 
temperature and filtered through diatomaceous earth. The residues were washed with 
25 EtOAc and the combined organies were evaporated in vacuo to afford the title compound 
23 (100%). 

EXAMPLE 24 
30 7-Amino-5-ferf-butyi-3H-ben5!;oxazol-2-one 
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To a solution of 2-ammo~4~/&7-bt)tyl-6-nttrophenoj (300 mg, 3.43 rnmoi) and pyridine 
(0.30 niL) in methylene chloride (30 ml) was added 4-niirophenylehlorofonnale (280 
5 mg, 1.39 mmol). The mixture was stirred for 24 h. The resulting solution was washed 
with aqueous sodium bicarbonate (2x20 mLV dried over solid magnesium sulfate and 
concentrated to an orange solid. Column chromatography (silica gei, eluant - 40% 
EtOAc/petroietim ether) afforded 5-/erf-butyl-7-nitro-3//-i>enzoxa/.ol-2-one (70%). 

10 5-ter^Butyl-7-nilro-:VM>en7.oxa/.o!~2-one (200 mg, 0.9 mraol) was dissolved in BtOH 
(30 ml..). Cyclohexene (4 mL) and 1 0% palladium on carbon (50 nig) were added. The 
mixture was refluxed for 3 h, then cooled to ambient temperature and filtered through 
diatomaceous earth. Column chromatography (silica gel, eiuant 25% EtOAc/petroleuro 
ether) afforded the title compound 24 (70%). 

15 

EXAMPLE 25 
7-Amino~5~r£'r?~butyl~2~methylben/;oxazole 
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2-Amino-4-/t'i-/-butyl-6-nitropl!cnoi was dissolved in tricthyl orthoacetate (10 ml.). The 
reaction mixture was stirred overnight at 1 00 °C\ Evaporation of volatile* in vacuo 
afforded 5-/er/-butyi>2-methyl-7-iiitrobenzoxazole (110 nig). 

5 5-/cr/-Buty!'2-methyl-7-nit:-obenzoxazole (100 mg. 0.4 mmoi) was dissolved in EtOH 
(20 mL). The catalyst (10% Pd/'C, 100 mg) was added followed by ammonium formate 
(160 mg. 0.3 mrnol). The resulting heterogenous mixture was stirred at 100 °C for 1 h. 
Filtration followed by evaporation provided the title compound 25 (85 mg). 

10 Examples 26-29 exemplify the synthesis of tour heteroaryi amines which may be used as 
intermediate IV in Methods A-C (General Synthetic Methods) to prepare compounds of 
formula I or la, 

EMMPLE26 

55 

5-{5-AminO"3-ri'^b«t>lpyrazoblyl}-2-methvlbenzamide 




26 
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3-iodo-4-raethylphenyi amine (10 g. 43 mmol) was dissolved in 6 N HCI (40 ml..), cooled 
to 0 °C and vigorously stirred throughout the procedure. Sodium nitrite (2,9 g 5 1.03 
equiv.) was dissolved in water (5 ml) and this solution was added to the reaction in a 
5 dropwise fashion. After 30 mm, tin (H) chloride dihydrate (22.8 g. I mol) in 6 N HCI 
( 1 00 mLj was added via addition funnel, and the reaction slurry was stirred at 0 °C for 3h. 
The pH was adjusted to 14 with 40% aqueous sodium hydroxide solution and the aqueous 
mixture was extracted with HtOAc. (6x50 mL), dried (MgSOf), and concentrated to give 
3-iodo-4-methylpheny!hydmzine (7 §, 57%). This material was used directly without 
10 further purification. 

A solution of the above phenyihydrazine (5.08 a. 23 mmol) and 4.4-dimethyl~3~ 
oxopentanenitrile (3.06 g, 3.1 equiv.) in EtOH (100 mL) containing cone, HCI (3 ml.) 
was refluxed for 17 h. then eooled to room temperature. The pH was adjusted to 14 with 
i 5 40% aqueous sodium hydroxide solution. The aqueous mixture was extracted with 
EtOAc, (3x50 mL), dried (MgSO.0, and concentrated to give 5-/m-&utyJ-2-(3-todo-4- 
methyl»phenyl)-2//-pyrazol-3-yiamtne{6.3 g, 86 %). This material was used directly 
without further purification. 

20 5-ftT/-Butyl-2<l-)odo-4-methyl-phenyl)-2/-/-pyraxol-3-ylamine (2 g, 5.6 .mmol) was 
combined with zinc cyanide (397 nig. 0.6 eq.) and tctrakis(triphe.nylphosphine)- 
paiiadium(O) (325 rag, 5 mol %) in deoxygenated diniethySformamide (JO mL). The 
resulting yellow slurry was heated at 100 °C for 4 h. cooled to room temperature, diluted 
with brine and 2 H HCL. The aqueous mixture was extracted with EtOAc (6x10 mL), 

25 dried t'MgSCV), and concentrated. The residue was purified by flash chromatography 
eiatmg with 20% EtOAc/ petroleum ether to give 1.3 g (91%) of the desired nitride. 

The above nitrite (150 mg. 0.6 mmol) in EtOH (5 mL) was heated to 100 °C in the 
presence of 10 N NaOH for 2 h. Tire reaction was cooled to room temperature, 
30 neutralized with 5 0 % HCL extracted with EtOAc (6x 1 0 mL), dried (MgS0 4 ) and 
concentrated to give the title compound 26 {130 mg. 80%). 
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EXAMPLE 2? 




5 

S-Ammo-2-meihoxypyridme (5.0 g. 40 mmoJ) was dissolved in 6 N HC1 (lOrnL), cooled 
to 0 °C, and vigorously stirred throughout the procedure. Sodium nitrite (2.8 g, 41 nunoi) 
was dissolved in water (10 ml.) and this solution was added to the reaction solution. 
After 30 tain, tin (i!) chloride dihydratc (52 g, 230 mraol) in 6 N HCl (20 mL) was 
10 added, and the reaction slurry was stirred at 0 °C for 2.5 h. The pi i was adjusted to 1 3 
with 40% aqueous potassium hydroxide solution. Ethyl ether was added and the mixture 
was extracted with EtOAc (4x70 mL). dried (MgS0 4 ) and concentrated to give 5- 
hydrazino-2-methoxypyridine as an orange soiid (5 .1 g). 

15 A solution of 5-hydrazino-2 - raethoxypyridine (2.5 g, 1 8 mmol) and 4,4-di.methy]-3- 
oxopentanenitrile (2.3 g, 18 mmol) in toluene (50 mL) was refluxed for 17 h in a flask 
fitted with a Dean-Stark trap, then cooled to room temperature. The reaction mixture was 
concentrated and the residue purified by column chromatography on silica gel eluting 
with 30% EtOAc/petroieum ether to give the title compound 27 as a tan solid (3.5 g, 

20 80%). 

EXAMPLE 28 

5- Amino-3-rert-bttty i~I ~(2-py ridoae-S-yl)py razok 

25 
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27 

HOAc 



To a solution of (he product of Example 27 (0.6 g. 2,4 mmol) in acetic acid (3 mL) was 
added 48% HBr in acetic acid (3 mL). The reaciion mixture was heated to 120 °C for 15 
min, cooled to room temperature, and the pH was adjusted to 7.5 with 10% aqueous 
sodium hydroxide solution. The aqueous mixture was extracted with EtOAc (4x1 5 .mL), 
dried (MgSCty, and concentrated to give a tan solid. The title compound 28 (0.46 g, 
82%) was obtained after recrystallization from ether. 

EXAMPLE 29 
S-Ammo-J-iert- bti ty I- 1 -{2 -eya n oet hyl)py nutole 




A solution of 2-i\du i I a; im >, 5 0 g 35 mn ol.) \ kI 4 4- imethyl-3- 
oxopentanenitrilc (4.2 g, 34 mmol) in toluene (50 mL) was refluxed for 17 h in a flask 
fitted with a Dean-Stark trap, then cooled to room temperature. The slurry was filtered 
and the filtrate was concentrated. Column chromatography of the residue on silica gel, 
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dut »_ wit:} * ! I 'U \v. petroleum ether) afforded the title compound 29 as a colorless 
solid (2.6 g. 40%). 



H5-ft'rf-Buty|-2^2-methylthiopyri 
4-ylmethyi)pyridin-3-y1]naphthalen-l-yl}Brea: 



•A.A 



DUHMOS 
Diethyl oxalate 



^•-^"--CO.Ei 2) t-Buiylbromc- ^ ~"CO.p 
H ' acetate [ 



XCVii! 



H 2 NC{S!V!e)NH, p£ }> co?Ef ^ |^ C O..H 



/ . 
- C 



UOH 
MeOH/HjO 



1 DPP A, NE? 3 



3, LXXXiV 



T 

XCVIV 
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Pinacolone (100 mmol) and diethyioxaiate {120 mmol) were dissolved in THP (200 nil), 
cooled 10 - 78 °C and treated with LiHMDS (120 ramoh 1 M in THF). The ice bath was 
removed and die reaction allowed to warm to room temperature. After 2 h. volatiles were 
removed and the crude residue was dissolved in glacial HOAc {200 nil,}. Hydrazine 
5 monohydrate ( I S 0 mmol.) was added and the reaction placed in a 90 °C oil Oath and 

stirred overnight. The HOAc was removed under reduced pressure and the crude residue 
was taken up in aqueous NaHCCh to give a pH 6 solution. Solids were filtered, washed 
with water and dried to give the desired pvrazoie ester (12.0 g, 66%). 

10 KO/-Bu (67 mmol) was dissolved in DMSO (120 ml.). The pvrazoie ester from above 
(12 g. 61 mmol) was added in one portion and the reaction was stirred for 15 mm. t- 
Butyl bromoacetate (92 mmol) was added and the reaction was stirred at room 
temperature for 45 mm. DMSO was removed under reduced pressure and the crude 
residue was diluted with ice water and extracted with CH 2 C1>. The organics were 

15 combined, dried ox er MgSO.s and concentrated to leave an isomeric mixture of pyrazoies 
as an orange oil (21 g). The desired isomer was isolated as an oil via silica gel 
chromatography, eluting with CH 2 CI 2 (1.3.3 g, 70%). 

The pyrazole dtester (13.3 g, 43 mmol ) was dissolved in neat TFA ( 1 SO ml,) and stirred 
20 at room temperature for 3 h. Volatiles were removed and the crude residue was diluted 
with ice water and extracted with CFTCb. Organics were combined, washed with water, 
dried over MgS0 4 and concentrated to leave the desired carboxylk acid as a thick oil that 
partially crystallized (10.2 g, 94%). 

25 Anhydrous DMF (2S2 mmol) was cooled to 0 °C and treated with POC.'b(l61 mmol). 
After 5 min, the above pyrazole acetic acid derivative (10.2 g, 40 mmol) was added and 
the suspension was transferred to a HQ °C oil bath. The reaction was stirred for 2 in 
during which all solids dissolved. After cooling to room temperature, the reaction was 
poured into a stirred solution of NaPF t; . (.80 mmol.) in water (400 ml..). When 

30 precipitation of solids was complete, they were filtered, washed with water and dried 
giving the desired vinamidtnium salt XCVIU (14.6 g, 78%). 
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Salt XCVIII from above (233 mg. 0.5 mmol) was taken up in DMSO ( 1 0 raL) and treated 
with S-meihylisothiourea sulfate (0,25 mmol) and K 2 CO^ (D.25 mmol). The reaction was 
transferred to a 90 °C oil bath and stirred for 2 h. Volatiies were removed under reduced 
pressure after allowing the reaction to cool to room temperature. The residue was taken 
up in ice water and extracted with diethyl ether, Organics were combined, dried over 
MgS(> 4 arid concentrated to leave a brown tar. The desired ethyi ester was purified by 
chromatography on a silica gel column elating with CH>CL/EtOAc, hi to give a yellow 
oil that crystallized upon standing (1 57 mg 5 98%). 

The ester from above (150 mg, 0.47 mmol) was dissolved in MeOH (4 mL) and water (!. 
ml), treated with UGH monohydrate (0.7 mmol) and stirred at room temperature 
overnight. Volatiies were removed, the residue was diluted with water, neutralized to pH 
4 with IN sulfuric acid. Solids were filtered, washed with water and dried (1 1 3 mg, 
82%). 

The resulting carboxylic acid (105 mg, 0.36 mmol) was suspended in benzene (4 raL) and 
treated with triethylanune (0.61 mmol). The resulting solution was treated with 
diphenyiphosphoryj azide (DPPA) (0.54 mmol.) and allowed to stir at room temperature 
for 6 h. Organics were washed with aqueous NaHCO*, water, dried over MgSO,i and 
filtered. The resulting solution was treated with LXXXIV (Example 4) (115 mg, 0.36 
mmol) and the reaction was placed in a 90 °C oil bath for 1 h. Volatiies were removed 
and the crude residue was purified on two preparative TLC plates elating with 
CffeCfe/MeOR 9:1 to give the title compound 30 as an off-white solid {61 mg, 28%). 

By substituting for the S-methylisothionrea sulfate used in reaction with XCVIII, one 
may obtain other substituted pyrimidines corresponding to XCVIV. For example, using 
acetamidine hydrochloride would provide the 2-methylpyrimidine analog of XCVIV. O- 
Methylisothiourea sulfate and guamdine carbonate would give the 2-methoxypyrimidine 
and 2~arn'mopyrimidine analogs respectively. By replacing S-methylisotoiourea sulfate 
with hydrazine monohydrate or N-methylhydrazme, one may obtain a pyrazo!~4~yi or 1- 
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metbylpyrazol-4-yi ring respectively in piaee of the substituted pyrrolidine in XCViV. 
Each of these analogs of XCVIV may be taken on as described above to provide the 
corresponding analogs of 30, 

5 Examples .11-.16 exemplify syntheses of substituted napthyiamines which may be used as 
intermediate VI (D~-NB 2 ) as described in Methods B and C in General Synthetic 
Methods to produce various compounds of die invention 

EXAMPLE 31 

544-Aininonapthalen-l-yl)-2~pyridin-3-ylintnh\iphenol 
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To a tube containing a solution of 2.0 g of 1 -anuno-4-bromonaphthalene (9.0 mmol; 1 
equiv.} in 70 ml, DMF were added 1.75 ml, of 2-cyclohexen- 1 -one (18.0 mmoi; 2.0 
equiv,}, 2.3 g of sodium bicarbonate {27,0 mmol; 3.0 equiv.) and 186 nig of 1 ,3-bis- 
(diphenylphospbmo)propane (dppp: 0.45 mmol; 0.05 equiv.). A stream of dry nitrogen 

5 gas was bubbled through the mixture tor 1 5 mm, then 3 1 6 trig of bis- 

(triphenyiphosphitK>)paikdturaCfl) chloride (0.45 mmol: 0.05 equiv.) was added and the 
tube was sealed. The mixture was heated at 150 °C for 8 h, then cooled to ambient 
temperature, diluted with EtOAc (150 mL) and filtered through diatomaceous earth. The 
mixture was washed with water, then brine. The organic layer was dried (MgS0 4 ), 

10 filtered and concentrated. The crude oil was purified by column chromatography on S1O2 
using 10 to 50% EtOAc in hexane mixtures as eluents to give 2.0 g of a thick liquid 
consisting of 3^4-ammouapthaten- 1 «yl)cycloxex-2-enone and DMF (molar ratio 1:2 
respectively; 5.22 mmol of naphthylaoune: 58% of theoretical yield). 

15 To a solution of 4.0 g of 3-(4-ammonapthalen-l-yl)cycloxex-2-enone : DMF (1:2; 1 0.4 
mmol; 1 equiv.) in 50 10L toluene was added 2.72 g of di-rerr-butyl dicarbonate (12.5 
mmol; 1.2 equiv.) and 1.5 mL triethylamme{i0.4 mmol; I equiv.). The mixture was 
heated to 100 ( 'C overnight, then cooled to ambient temperature. The reaction mixture 
was washed with 0.1% aqueous HCJ (2 X 50 mL), water, brine, dried (MgSO j), filtered 

20 and concentrated. The crude product precipitated and was washed with 10% EtOAc in 
hexane to afford, after filtration, 2.5 g of desired rerr-butyi carbamate (7.4 mmol; 71% of 
theoretical yield). 

To a solution of 1 86 rag of the above /m-butyl rtaphthyl carbamate (0.55 mmol; 1 
25 equiv.) in 1 .6 ml, anhydrous .'m-butanol was added 52 ul, of pyridine-3-carboxaldehyde 
(0.55 mmol; 1 equiv.) and 1 .65 ml. potassium rerr-hutoxide solution (1.0 M: 1 .32 mmol; 
3 equiv.). 'The mixture was heated to reflux overnight, then cooled. MeOH (5 mL) and 
MCI solution in dioxane (4.0 M) were added until pH - 1 , the reaction was then stirred 
for 1.5 h at ambient temperature. The mixture was then quenched with saturated NaHCOs 
30 aqueous solution and extracted with EtOAc (2 x 50 mL). The aqueous layer was treated 
with 4 N NaOH aqueous solution until pH - 12 and extracted 2 more times. The 
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combined organic extracts were washed with brine, dried (MgSlV), filtered and 
concentrated to afford a mixture of crude products, including naphihylamioe still 
protected as the carbamate. The residue was therefore taken up in dichioromethane (3 
mL), treated with 2 ml. TFA and left stirring over a weekend at ambient temperature. The 
5 mixture was quenched and neutralized with saturated aqueous NaHCO.?, extracted with 
dicbJororoethane (3 x 50 nil,), dried riMgSO.>) and tillered. The volatiies were removed in 
vacuo and the crude product purified by column chromatography on SiO> using SO to 
100% BtOAc in hexane eluent mixtures giving 35 mg (0.1 1 mmol; 20% of theoretical 
yield) title compound 31. 

50 

EXAMPLE 32 

5-<4-Amino»apthalen-l-yI)-2-(tetrahydroftiran-3-y]jnethyl)phenol 



15 




To a solution of 3 J 6 g of tetrahycho-3-furoie acid (27 .mmol: 1 equiv.) in 25 mL 
anhydrous dichloromethane was added 7.85 g of dieyclohexylcarbodiimide (38 mmol; 
1.4 equiv.) and 4.54 ml, triethylamine (32.6 mmol; 1 .2 equiv.). N-methyl- 
20 methanolamine hydrochloride was then added, followed by 60 mg of DMAP (4- 
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dimethylamino)pyridine. An exothermic reaction ensued and a further 25 ml. of 
dichloromethane were added. The mixture was stirred at ambient temperature overnight, 
then filtered through diatoroaceous earth and concentrated. The residue was treated with 
ether and the white solid filtered off and removed. The solvent was removed from the 
5 mother liquor and the residue purified by column chromatography or; StO : > using 1 5-25% 
Et() Ac in hexanes as eiuent mixtures to provide the desired amide as a colorless otl (55% 
of theoretical yield] that still contained 10% of dieyeiohexyl urea. This was used without 
further purification in the next reaction. 

10 To a solution of 1 .0 g of the above amide (6.28 mmol; 1 equiv.) in 60 ml, anhydrous THF 
at -78 °C was added 12.6 ml, of 1.0 M DIBAL-H solution in toluene dropwise via 
syringe ( 12.6 mmol: 2.0 equiv.}. After stirring 30 min at -78 a C the reaction mixture was 
quenched with 50 mL MeOH and 50 mi, water. The reaction mixt ure was transferred to a 
separator)? funnel and 250 mL ether were added. I N HC1 aqueous solution was added 

1 5 until all the solids had dissolved. The layers were separated and the aqueous portion was 
extracted further with 2 x 100 mL ether. The combined organics were washed with 
saturated aqueous NaHCOj solution, then brine, dried over Na 2 S0 4 , filtered and 
concentrated. The crude product was purified by chromatography on silica gel using 0- 
5% MeOH in dichloromethane as eiuent mixtures. The desired 3 -tetrahydrofuroic 

20 aldehyde was obtained as a very volatile, impure colorless oil (200 mg). 

To a solution of 200 mg of /er/ bury; naphthyl carbamate (0.59 mmol; 1 equiv.) in 1.6 
mL anhydrous /e/wbutanol was added 200 mg of 3 rtetrahy drofuroie aldehyde from above 
(excess) and .1.78 mL potassium fcrr-butoxide solution in terf-butanoi (L0 M; 1.78 mmol; 

25 3 equiv ). The mixture was heated to 40 °C overnight, then cooled and quenched with 
MljCl saturated aqueous solution. The product was extracted with a 
dichioromemane/methanol mixture (3 x 100 mL). The combined extracts were washed 
with brine, dried over MgSO.*, and concentrated. l H NMR analysis revealed that only 
10% of the enone was consumed. The residue (300 mg) was dissolved in 4.0 mL 

30 dichloromethane and treated with 4 mL of a 1 : 1 mixture dichloromethane : TP A. The 
mixture was stirred for 1 .5 h, then neutralized with saturated NaHCOj aqueous solution. 
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bastfied with 4 N NaOH solution and extracted with dicidorome thane / methanol (3 x 100 
ml,}. The combined organic extracts were washed with brine, dried {Mg'sOTj and filtered 
and concentrated. The crude product was purified by column chromatography on silica 
gel using 1 0 to 50% EtOAc in hexanc ctuent mixtures to give the tide compound 32 (35 
5 rag 0, 1 1 mmol : 1 9% of theoretical yield). 

EXAMPLE 33 

4-|5H4-Aminonapilnden-l-yl)pyrkHn-2-yloxyJhutyronitrik' 

10 




33 



To 2,5-dibromopyridine (500mg. 2.1 mmol) and 3-cyano-l-propanol (270 mg, 3.1 
mmol) in DMSO (2 ml..} was added 1M sodium hexamethyldisiiazide (2.1 mL, 2.1 

15 mmol). The reaction was stirred at room temperature overnight, EtOAc was added to the 
reaction and the mixture was washed with water (2 x 10 mL.). The EtOAc fraction was 
dried over anhydrous sodium sulfate and evaporated on a rotary evaporator. The crude 
product was purified by flash column chromatography over silica gel using 
40%EtOAc/hexanes to give 200 mg of 5-btomo-2-cyanopropy ioxypyridinc as a pale 

20 yellow solid (39.3%). 

To the above intermediate (100 mg, 0.4 mmol) and CBZ-protected naphthylboronic acid 
XCVIX (prepared as described for the Boc-analog XCl in Example 17) (200 mg, 0.62 
mmol) in DME (4 mL) was added 2M sodium carbonate solution (2 mL). The solution 
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was purged with nitrogen for 10 niiii and to this was added palladium 
tetxakistripbenylphosphine (20 mg). The reaction was heated at 90 U C for 48 h and then 
cooled to 'room temperature. EtOAc was added to the reaction and the mixture was 
washed with water (2x10 mLj. The EtOAc traction was dried over anhydrous sodium 
5 sulfate, filtered and concentrated. The crude product was purified by flash column 

chromatography over silica ge! eluting with 40%EtOAc/hexanes to give 70 mg of product 
(39%). 

To the above coupled product (70 nig. 0.16 mrnoi) in EtOH (5 raL) was added 
!(} cycdohexcne t 63 n } mmol) m< 1' Pt < 20 mg) In kilo i eas heated mder 
nitrogen overnight and cooled to room temperature. "I he reaction was filtered over 
diatomaceous earth, washed with MeOH and concentrated. The crude product was 
purified by flash column chromatography over silica gel eluting with 50% 
EtOAc/hexanes to give 15 mg of the title compound 33 (31%). 

i5 

EXAMPLE 34 

(5-(4-Am«mtiapfh3le«-l-yr)pyr^ amine 
20 dihydrochloride 
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To tetrahydre-1 ,4-thiopyrone (2.0 g, 17-2 mmol) and hydroxyiamine hydrochloride (2.0 
g, 28.7 mmol) in EtOH (10 niL) was added sodium acetate trihydrate (4.0 g, 29.4 mmoi) 
5 in 20 ml, water. The reaction was heated at reflux for 3 h, cooled to room temperature 
and concentrated to 1 5 rnL on a rotary evaporator. The residue was cooled in an ice-bath 
and filtered to give 2.0 g of the oxime product as a white solid m.p. 80-83 °C (88.7%). 



To a dry fla.sk containing THF ("20 rnL) and 1 M hihiurn ahmnnmm hydride in diethyl 
10 ether (19 mL) at room temperature, was added the oxime from above (500 mg, 3.82 
mmol). The reaction was heated at reflex for 3 h. cooled to room temperature and the 
excess LAM was quenched with ice/water. Extraction with EtOAc and concentration gave 
340 mg (76%) of the desired 4-aniinotetrahydrotliiopyran. 

15 To the above amine (1 70 mg. 1 .4 mmoi) in dry pyridine { 1 ml.) was added 2.5- 

dibromopyridine (250 mg, 1.1 mmoi) and the reaction was heated at i 10-120 X for 5 
days. The reaction was extracted with EtOAe. washed with water, dried over anhydrous 
sodium sulfate and concentrated to give the crude product. The crude product was 
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purified by (lash column chromatography over silica gel using 30% EtOAc/hexanes as 
eluem to give 100 mg of pure product ;33.3%). 

To the above intermediate (80 mg. 0.293 mmol) and BOC-protected naphdiylboronic 
5 acid XCI (Example 1 7) (1 40 mg, 0.488 mmol) in DME (4 nit) was added 2 M sodium 
carbonate (2 ml) and bt$ftriphen>dphosphine)paUadium chloride (15 mg). The reaction 
was heated at 90 X. under nitrogen for 18 h and cooled to room temperature. The 
reaction was extracted with EtOAe, washed with water, dried over anhydrous sodium 
sulfate and concentrated to give the crude product. The crude product was purified by 
if) flash column chromatography over si Ik a gel using 30% EtOAc/hexanes as eluent to give 
1 10 mg of pure product XCX (86.0%) 

To the XCX (35 mg. 0.08 mmol) in dioxane (1 ml .) was added 4 M HCl/dioxane (0.6 
niL). The reaction was stirred at room temperature for 48 h. Addition of diethyl ether 
15 gave the product as the hydrochloride salt which was filtered, giving 18 mg (55%) of the 
title compound 34. 



EXAMPLE 33 



20 



|5-(4-Amin«tt»ptha!en-i-yl)pyriditi-2->li*(tetrahydropyran-4-yi) amine 
dihydrochloride 



Sr. 




OME. M Na ; CO s 



XCI 




c-y^ck, e!-ijCoo!-( 

Ma8H(OAC)a 




TFA/CHjCI, 




XCX! 



35 
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To 2-amino-5-bron-5opyridine (250 mg. I 44 mmol.) and BOC-proteeted naphthylborank 
acid XCI (Example 1 7) (688 mg, 2,4 mmol) in 5 ml. DME was added 2 M sodium 
carbonate (2.5 mL > arid bis(tnphenyiphosplune)palladuun chloride (30 mg). The reaction 
was heated at 90 <J C under nitrogen for 18 h and cooled to room temperature. The reaction 
5 mixture was extracted with EtOAc. washed with water, dried over anhydrous sodium 

sulfate and concentrated. The residue was purified by flash column chromatography over 
silica gel eliding wnh 40% EtOAc/hexanes to give 370 mg coupled product XCX 
(76.4%). 

10 To the above intermediate (200 mg. 0.597 mmol) and tetrahydropyranone (120 rag, 1.19 
mmol) in dichioroethaae (5 mi) was added glacial acetic acid (0.2 mL. 3.58 mmol) and 
sodium ttiacetoxyborohydndc (380 mg. 1.79 mmol). The reaction was stirred at room 
temperature for 48 h and then extracted with EtOAc. washed with water, dried over 
anhydrous sodium sulfate and concentrated. The residue was purified by flash column 

55 chromatography over silica gel using 50% EtOAc/hexanes as eiuent to give 120 mg 
XCXI (48.0%). 

The above product, XCX, was dissolved in dichloromethane (3mL) and 
treated with frifluoroacetic acid (1 mL). The reaction was stirred for 3 h and 
20 concentrated. The residue was dissolved in EtOAc (20 mL), washed with 
sodium bicarbonate solution, dried over anhydrous sodium sulfate 
concentrated to give 90 mg of the title compound 35 (98.5%). 

EXAMPLE 36 

25 

15-(4-Aminonapthalen-l-yl)pyridiii-2-yl}-(l.methylpipe amine 
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To a mixture of XCX (Example 35) (1 i 0 mg. 0.33 mmo!) and i -methyl-4-piperidone (80 
5 mg, 0.7 mmo 5) in dichtoroethane (6 mt) was added glacial acetic acid (120 mg. 2.0 
mmo!) and sodium iriacetoxyhorohydride (220 mg, 1 .03 mmo! j. The reaction was stirred 
at room temperature for 96 h and then extracted with EtOAc, washed with water, dried 
over anhydrous sodium sulfate and concentrated. The residue was purified by flash 
column chromatography over silica gel using 1 0%MeOR/ CH 2 Cl?/0 1%TEA as eiuem to 
10 give 60 mg of pure product (42.0%). 

The above product, was dissolved in dichioromethane (3 mL) and treated with 
trifluoroacetic acid (1 mL). The reaction was stirred for 2.5 h and the concentrated to give 
94 mg of the title compound 36 (100%). 

15 

EXAMPLE 37 

Example 37 illustrates the synthesis of a compound of formula III in which E is O. 

20 |4-(6-MorphoHn-4-yImethylpyridin-3-yl)naptliale»-l-yIjcarbanik acid 3-fert- 
butylphenyl ester 
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LXXXIV (Example 4) (100 rag, 0.31 ramol) was dissolved in dkhioromethane (20 
ml.-). An equal volume of sat. aqueous sodium bicarbonate was added , and the biphasic 

5 solution was cooled to 0 °C. During die addition of phosgene (1 .93 M in toluene, 0.40 
mL), stirring was stopped. Immediately afterward, stirring was resumed for 15 mm 
with the reaction mixture at 0 °C. The layers were separated, the organies were dried 
over solid magnesium sulfate, and concentrated to approximately 5 ml, of solution. 3- 
/e/f-Butylpiienoi (100 mg, 0.67 mmol) in dichloromethaae (5 mL) was added. The 

10 reaction mixture was stirred at room temperature for 19 h. Flash chromatography 
using EtOAe as eluent provided 71 mg of the title compound 37. 

EXAMPLE 38 

15 Example 38 illustrates the synthesis of a compound of formula 111 in which E is CH2. 

2~{5~terr~Butyl-2-methoxyphenyl)~N-{4-(6-murpholtii-4-ylmethyipyridin-3- 
yi)n«pthakn-.!-yi|acetsuni(I« 




LXXXIV (Example 4) (100 mg, 0.4 mmol) and the sodium salt of 5-r<2rt-butyl -2- 
methoxyphenylacctic acid (154 mg, 0.4 mmol) were dissolved in dkhioromethane (15 
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mL). i-(3-DhT)etljylaminopropyl)-3-ethylcarbodij«iide hydrochloride (172 mg, 0,9 
mraot) was added, and ihe reaction mixture was stirred at ambient temperature for 16 
h, HPLC purification afforded 30 mg of the title compound 38. 



The following additional examples were prepared by methods analogous to those 
described above: 



i -(2-leit-ButyI-5-methy ^ 
staph thalen- ! -yl]- urea; 

l-(5~Krt-Butyl~2-methylphenylf3-{4^^ 

2 -yl} urea: 

H33-Dimethyi-2<>xo -2 J -d^ 
pyri<tftt-3-yl)-naphthalen- 1 -yi)-urea 

H3-Amino-54m-butyl-2-methoxy-phenyl)-3-[4"(6'moipholm-4-yime 
imphlhakm- 1 -yl J-urea 

l-{34ert-BiUyI-phenyI)-3-[4-{6-mo^ 
urea; 

W^Methyl-biphe^ 
ylj-urea; 

H4-tm-Butyl-bjphenyl-2~yl}-3-[4-{6~^^ 
yl]-urea; 

l-(5-{4-[3^5«tert-Butyl-2-methoxy-phenyl)-ureidoJ-napMiajen- 1 -yi} -pyridin-2- 
ylmethylhpiperid.me-3-carboxylic acid amide 

M5-Isopropyl-2-methyl-phenylH 
naphihalen- J. -yl]-urea; 

3 -(5~sec-Buty i -2 -methoxy -phenyl )-3-{ 4-( '6-morphoHn-4-ylmethyl-pyridin-3-yi}- 
naphthalen- 1 -y i]~urea; 

M5-tert-BiUyl-2-meUioxyme?hy^ 
naphthalan 1 -y I}-urea; 

H5-tert-Butyl-2-methoxy-pl^ 
pyridm~3-yl}-naphthalen- 1 -yi)-urea 
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1 -(5-tert-Butyi-2-medwxy-phenyj >-3-f4--; &-14-(3-methoxy"pIienyi)-piperazi n-1- 
y i ro ethy|]-pyridm-3-y! -naphthaleri- 1 -y|)~urea 

H54ert~Buiyi-2-metlK)xy~pheny|)4H4 
5 naphthaierH -yi j-urea 

1 -(5-ten-Butyl • 2 -raeilu>xy-phenylh3-[4-(6- [ f (2-cyano-ethyl )-(tetrahydro4uran-2- 
ylmethyJ}-ammoj-metbyi } -pyridw-3^1 Vnaphthalen- 1 -ylj-urea 

10 l-(5-lert-But>l-2 uvls >^ phe; % I h -v^ n -<-dnl)-p\ idm 3 :> h, e d ^ 1-amino]- 

merhyj \ -pyridin-3-yl j-napblhaien- 1 -y i J • urea 

H5~tert-ButY!-2-meihoxy^ 
naphthaien- 1 -yl J-urea; 

IS 

l-(5^crt-Butyl-2-mcihoxy-phcr^ 
naphthaien- l-yl]~urea 

1 -(5-tert-Buiy K^methoxy-phenyl}-3~ {4-\6-( I -oxo-1X4-lhjomoiphoHn-4>ylmcthyl>- 
20 pyridin-3-yi j -naphthaien- 1 -yi}-urea 

H5-tert4Jutyt-2-medioxy-phenyl)-3^ 
pyridtn-3-y ] ] -naphthaien- 1 -y i } -urea 

25 H5-ierl~Butyi-2-m^ 

pyijdin-3-yi ] -naphthaien- 1 -yi }~urea 

I-(54ert43utyI~2Hiiethoxy^ 
3->4]~naphthaien- 1 -yl } -area 

30 

!~{5-tert-Buty<-2-ORthoxy-pheny!)4H4 
p all ^ >hth i tre i 

1 K5-tert-ButyI-2-methoxy-pheoyl)-3-{4-{6-<2-meth>4-3^X(>pipemin- i -yimethyl)- 
35 pyridin-3-y] j-naphthalen-1 -yl}-urea 

l-(>-lert~Butyl~2-methoxy-pheny!}-3^^ 
py ri di n - 3 -y ! ] - n aphtha i en- 1 - y i i - are a 

40 H5-tert-Buty I-2-mctboxy-pfieny l)-3- (4-[6-(2«thia-5-aza-bicyclo[2.2. 1 ]hept-5-y Imethyl}- 
pjndm- < ; naph uLn yi] area 

1 -(5-terl-Butyl-2-methoxy-phenyi)-3-{4~[6-(3-oxo-piperazin- 1 -ylmethyl}-pyridin-3-ylj- 
naphthaien- 1 -yl) -urea 

45 
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H5-tert-Buiyl-2-mtn)ioxy-phenyl)-3-i^ 
ylj-naphthalen- i ~yi }-urca 

]-{54ert-Bi«:yl~2~meihoxy-p3ieny^ 
py n dm - j -y i } - nap h f h a i en - 1 - y U -urea 

K5-tert-Buiyl-2Hffiethoxy-phenyl^ 
u > halen- -ylj-ure; 

IH5~ters-Buiyl-2~ffic{hoxy-phenyl)-3-{4-|6-(py 
ylj-urea 

l-{5"tert-i;hily]-2-medu5xy 
naphthalen- j -yli-urea 

H5-tert-Buiv{-2~metbvi-pi^^ 
>4)-«aphthakn-i-yi)-«rea: 

H5-tert4Buiyi-2-methy!-phenyl^ 
aaphihalen- 1 -y! j-urcu; 

M5-tt^4Butyl-2Hrnethyl~pyrid^ 
riaphiiiaJen-i-yl]-i.iiea; 

H6-tCTt-Butyl-3^xo-3,4^ydw>-2H-b«i2o| 1 ,4)oxazin-8-yl)-3-[4-<6-morpholla-4- 
ylnKnliy!-pyridiii-3-yl)-nap*mhalen-J-yl]»urca 

] .[4-($- .; [ BisH2-cyano-ethyh-fUnmo]-methy! }-pyi-idin-3-yl)-naphthaieT»-l-y]]-3-(5-tert- 
butyl-2-methoxy-phenyl)-urea 

H5«(U~Dimethyli5ropyl>2-meth^^ 
yl)-naphthalen- 1 -yl j-isrea; 

1454ert4iutyiy2<1H-pyra^>l-4-y!^ 
naphthalen- 1 -yl]~orea; 

H5-tert-BirtyI-2-(2-methy)-pyrimidm^^ 
py ridio- 3 - y 1 }- naph thai en- 1 - y \ j - ure a : 

H54ert4My1-2n;:khydroxy 
yi)-naphthalen~ i -yi )-urea; 

l-|5^eri~Biuy]-2-(nK)iph ; ol«!e-4-carbonyIVpheny!]-3-H-(<> 
pyridm-3-yl)-naphihalen- i -yl j-urea: 
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NT5T4~[3~{5-4ertT3utyl-2-methoxy 
acetamide 

N-(5-tert-Butvl-2~methoxv-3- { 3-[4-{ 6-mon>hoiin-4-yimethvl>pvridj.o-3-vl }-naphthalen-l - 
yij-urekloj-phenyh-aceiarfiiae 

N-(54ertTkityl-2-methoxy 
yi]-ureido}-pheny})-N-rnethyi-aceiamide 

N<5-teriTiutyl-2-meihoxy-3-{.V[4-{6^ 
yl)-uretdo } ~phenyl)-2 s 2 .2 -irifl uoro-acetamide 

N-(5-tert-Butyl-2-methoxy-3- { 344-(6-mofpholin-4-ylmetbyl-pyfidin-3>yl)-naphthakn-1 - 
y 1 j-ureido } -pbeny D-niethanesutibrtamide. 



ASSESSMENT OF BIOLOGICAL PROPERTIES 
Inhibition of TNF Production in THP Ceils 

The inhibition of cytokine production can be observed by measuring inhibition of TNFa 
in lipopolysaccharide stimulated THP cells (for example, see W. Prichett ei a!., 1995, J. 
Inflammation, 45, 97). All ceils and reagents were diluted in RPMI 1 640 with phenol red 
and L-giutamine, supplemented with additional L-glutamine (total: 4 mM) f penicillin and 
streptomycin (50 units/ml each) and fetal bovine serum (FBS, 3%) (GIBCO, all cone, 
final). Assay was performed under sterile conditions; only test compound preparation was 
nonsterile. Initial stock solutions were made in DM SO followed by dilution into RPMI 
1640 2-foid higher than the desired final assay concentration. Confluent THP.. I cells 
(2x10 s cells/ml, final cone.; American Type Culture Company, Rockviile, MD) were 
added to 96 well polypropylene round bottomed culture plates (Costar 3790; sterile) 
containing 1 25 pi test compound (2 fold concentrated) or DMSO vehicle (controls, 
blanks). DMSO concentration did not exceed 0.2% final. Cell mixture was allowed to 
preineubate for 30 mm, 37°C„ 5% C0 2 prior to stimulation with Hpopolysaecharide {LPS; 
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i fig/ml final: Siga L-2630. from E.coii serotype 01 1 1 .B4; stored as I mg/mi stock in 
endotoxin screened distilled HjO at -80°C). Blanks (unstimulated) received IhO vehicle; 
final incubation volume was 250 ul. Overnight incubation (18-24 hr) proceeded as 
described above. Assa> was tenninated by cere nidging plates 5 mm, room temperature, 

s 1 600 rpm (400 xgj; supernatants were transferred to clean 06 well plates and stored - 
80"C until analyzed for human TNFa by a commercially available ELJ'SA kit (Biosource 
#Ki : lC3015, Camariiio. OA). Data was analyzed by non-linear regression (Hill equation) 
to generate a dose response curve using SAS Software System (SAS institute. Inc.. Cary, 
NC). The calculated IC50 value is the concentration of the lest compound that caused a 

10 50% decrease in the maximal TNFot production. 

Preferred compounds including those from the synthetic examples above were evaluated 
and had ICso < 30 uM in this assay. 



15 

Inhibition of other cytokines 



By similar methods using peripheral blood monocytic ceils, appropriate stimuli, and 
commercially available ELISA kits (or other method of detection such as 
20 radioimmunoassay), for a particular cytokine, inhibition of 1L-Ip\ GM-CSF, IL-6 and 
1L-8 can be demonstrated (for example, see J.C. Fee e! aL, 1988, Int. J. 
ImmunopharmacoL, 10, 835). 
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What is Claimed is: 



i. 



A compound of the forraula(I): 



W 




H 



-Afj-X— y— z 



wherein; 



Ar f is selected from the group consisting of: 



pyrrole, pyrrolidine, pyrazote, imidazole, oxazoJc, thiazoie, furan and thiophene; 
IS wherein Arj may be substituted by one or more R u R 2 or R^; 



phenyl, naphthyL quinoline, isoquinofine, tetrahydronaphthyL tetrahydroquinoline, 
20 tetrahydroisoquinoline, benzimidazole, benzofunro. tndanyl, indenyl or indole each being 
optionally substituted with zero to three R-? groups, 

X is: 

a C 5 .g cycloaikyi or cycioalkenyl optionally substituted with 0-2 oxo groups or 0-3 C M 
25 branched or unbranched alky!, C s . 4 alkoxy or Cm alkylamhio chains; 

phenyl furan. thiophenc, pyrrole, irmdazolyl, pyridine, pyrimi<fint% pyridinone, 
dihydropyridinone, maieimide, dihydromaleimide, piperdine, piperazine or pyrazine each 
being optionally independently substituted with 0-3 C M branched or unbrancbed alfcyl, 
30 Cj^alkoxy, hydroxy, nitrite, mono- or di-(Ci. 3 alkyi)amino. Cm; alkyl-S(0) m , or halogen; 



Ar 7 . is: 
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Yis: 

a bond or a CY-! saturated or unsaturated branched or unbranehed carbon chain optionally 
partially or fully halogenated, wherein one or more methylene groups are optionally 
5 replaced by O. NH. S(O). S(0.h or S and wherein Y is optionally independently 
substituted with 0-2 oxo groups and one or more C M branched or unbranehed alky I 
which may be substituted by one or more halogen atoms; 

Z is: 

to 

phenyl, pyridine, pyrimidtae, pyridazine, imidazole, furan, thiophene, pyran, which are 
optionally substituted with one to three groups consisting of halogen, C« alkyl, Cm 
alkoxy, hydroxy, mono- or di-(C t . 3 aikyl)ammo. Cm alkybS(0) m , COOH and 
phenyiamino wherein the phenyl ring is optionally substituted with one to two groups 
! 5 consisting of halogen, C , , 6 alkyl and C i .<v alkoxy; 

tetrahydropyran, tetrahydrofuram 1 ,3-dioxolanone, k3~dioxanone, 1 ,4-diojtaae, 
morpholine, miomorpholine, thiomorpholtne sulfoxide- piperidine, piperidinone, 
piperarine, tetrahydropyrimidone, cyclohexanone, cyciohexanol, pentamethylene sulfide, 
20 pentamethylene sulfoxide, pentamethylene sulfone, tetramethylene sulfide, 

tetrameihyiene sulfoxide or tetramethylene sulfone which are optionally substituted with 
one to three groups consisting of nitrite. Cm, alkyl. Cm alkoxy, hydroxy, mono- or di-(C s . 
3 aikyl^mino-Cj.j alkyl, phenylamino~C t . 3 alkyl and C,,-? alkoxy-C).;, alkyl; 

25 Cm alkoxy, secondary or tertiary amine wherein the amino nitrogen is covalently 
bonded to groups selected horn the group consisting ofC { . 3 alkyl, Cia alkoxyaikyi 
pyridinyl~Ci_3 alkyl, imidazolyl-C^ alkyl tetrahydrofuranyl-C s ,? alkyl phenyiamino, 
wherein the phenyl ring is optionally substituted with one to two halogen, C t .. ( , alkoxy, 
hydroxy or mono- or dHC M aikyi)amino, Cm alkyl-S(0) m , and phenyi-S(()) m , wherein 

30 the phenyl ring is optionally substituted with one to two halogen. Cm alkoxy, hydroxy or 
mono- or di~(C Kt a!kyf)amino; 
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R: is : 

C3.J0 branched or unbranched alky! optionally partially or fully halogenated and 
5 optionally substituted with one to three phenyl, naphthy) or heterocyclic groups selected 
t imthegt up onsisttag 0 | ndirt 1 \ rimidinyl pyrazin> pyridazirg 1 pyrrrh 1 
iraidaxolyg pyrazohi, thienyh turyl isoxazoly! and isothiazolyl; each such phenyl, 
naphthyl or heterocycle selected from the group hereinabove described in this paragraph, 
and being substituted with 0 to 5 groups selected from the group consisting of halogen. 
w C1.6 branched or unbranched aikyl which is optionally partially or fully halogenated, Cj.g 
cycloalkyl, C $ . H cycioalkenyh hydroxy, nitrile. Ck> alkyloxy which is optionally partially 
or fully halogenated, MH 2 C{< >) anc di{C t )ai o u linocarbom i 

C3.7 cycloalkyl selected from the group consisting of cyclopropyh cyclobutyl, 
5 5 cyciopentanyl, eyelohexanyk cycloheptanyh bicyclopentanyl, bicyclohexanyl and 
bicycloheptairyl each being optionally be partially or fully halogenated and optionally 
substituted with one to three C\.$ alkyi groups, or an analog of such cycloalkyl group 
wherein one to three ring methylene groups are replaced by groups independently 
selected from the group consisting of O. S, CHOH, >O0. >OS and NH; 

20 

Cm® branched alkenyl optionally partially or fully halogenated and optionally substituted 
with one to three Cj.5 branched or unbranched alkyi, phenyl, naphthyl or heterocyclic 
groups, with each such heterocyclic group being independently selected from the group 
consisting of pyridmyl, pyrimidinyl, pyrazinyh pyridazmyL pyrroiyL imidazole!, 

25 pyrazolyl, thienyh fury), isoxazolyi and isothiazolyl, and each such phenyl, naphthyl or 
heterocyclic group being substituted with 0 to 5 groups selected from the group 
consisting of halogen, t" i .<, branched or unbranched alkyi which is optionally partially or 
folly halogenated, cyclopropyh cyclobutyl, cyclopentanyl, cyciohexanyi, cycloheptanyh 
bicyclopentanyl bieyciohexanyl, bicycloheptanyl, hydroxy, nitrile, C w alkoxy which is 

30 optionally partially or fully halogenated. NH 2 C(0) and mono- or di(C } . 
3>ilky laminocarhonyi ; 
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a C5..7 cycloalkem I selected from the group consisting of cydopemenvL cyclohexenyi. 
eyciohexadieoyl cycloheptenyl, cycloheptadienyl. hi cyclohexenyi and bicycloheptenyl 
wherein such cyeloaikenyl group is optionally substituted with one to three Chalky! 
5 groups; 

nitrile; or 

Cm branched or unbranched alkoxyearbonyl, Ci* branched or unbranched 
10 alkylaminocarbonyl, Cm branched or unbranched alkykarbonyiamino-Cuj-alkyi; 

R 3 is: 

a Cm, branched or unbranched alky! optionally partially or fully halogenated, acetyl, 
) 5 aroyl , C j .4 branched or unbranched alkoxy optionally partially or fully halogenated, 
halogen, methoxycarbonyl or phenyisuifonyl; 

Rs is: 

20 phenyl, naphthyl or heterocyclic group selected from the group consisting of pyridinyi, 
pyrimidinyh pyrazinyl pyridazinyh pyrrolyh knidazolyh pyrazolyl thienyl. fury!, 
tetrahydrofuryl boxazolyl. isothiazoiyl, quinoiinyi isoquinoiinyl, indolyl, 
benziraidazolyf benzofuranyh benzoxazolyl, benzisoxazoiyl, benzpyrazohi 
benzothiofuranyl cinnolinyL pterindinyl phthalazinyl, naphthypyridinyh quinoxalinyi, 

25 quinazolinyL purinyl and indazolyh wherein such phenyl, naphthyl or heterocyclic group 
is optionally substituted with one to five groups selected from the group consisting of 
phenyl naphthyl, heterocycle selected from the group hereinabove described in this 
paragraph, C w branched or unbranched alky! which is optionally partially or fully 
halogenated. cyclopropyl, cyclobutyl. cyclopentyL cyclohexyl, cycioheptyl 

39 bicyclopentyl bieyclohexyl, bicydoheptyi, phenyl Cm alkyl, naphthyl Cm aifcyJ, 
halogen, hydroxy, nitrile. C». 3 alkyloxy which may optionally be partially or fully 
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halogenaied. phenyioxy. mtphthyloxy. heteraryloxy wherein the heterocyclic moiety is 
selected irom the group hereinabove described in this paragraph, nitre, amino, mono- or 
di-tt i ,} , > h.nu o phenylamino. naphthylammo. heterocyclylamino wherein the 
heterocycly! moiety is selected from the group hereinabove described in this paragraph. 
5 NH 2 C(0), a mono- or di-{C^)aiky! aminocarbonyl, Ci.s alkyl-C(0)-Cj-i alkyl, amino-Cj. 
s alkyl, mono- or di-(Ch. i )aiky!amino-C ! , f alkyl, ammo-S(O);;. di-(Ci. 5 .)aJkylamino-S<0) 2 . 
R4 -C,. 5 alkyl, R? -C,.?alkoxy f R 6 -€(0)-C t „ ; alkyl and R, alkyl(R g )N, carboxy- 
mono- or di-(C).. ; >aikyl-amino; 

10 « fused at I selected ron Jk groi p c< . bst n ; of henzocyciobutanvl. mdanyl indenyl, 
dihydronaphthyL tcirabydronaphtbyl. benzocycioheptanyl and benzocyelohepieoyl, or a 
fused heterocycly! selected from the group consisting ofcycJopemenopyridme, 
cyclohexanopynd uu\ cyclopentanopynmidioe,. eye 1 ohexa nopy ri m idi ne, 
cyclopentanopyrazine, cyclohexanopyrazine t cyclopenianopyridazine, 

1 5 cyclohexanopyridazine, cyclopentanoqumoline, cyclohexanoquinoline, 
cydopentanoisoquinoline, cyclohexanoisoquinoline, cyclopentanoindole, 
cydohexanoindole, cyclopentanobenzimidazoie, cydohexanobenadmidazok, 
cydopentanobenzoxazole,eyciohexanobeazoxazo]e f cyclopentanoimidazole, 
cydohexanoimidazoie, cyclopentanothiophene and cyclohexartothiophene: wherein the 

20 fused and or fused .heterocycly! ring is substituted with 0 to 3 groups independently 

selected from the group consisting of phenyl, naphthyl and heterocyclvi selected from the 
group consisting ofpyrtdinyi. pyrimidinyk pyrazinyl, pyridazinyl, pyrrolyl, imidazofyl 
pyrazolyl, thienyt, furyl, isoxazolyl, and isothiazolyt C w branched or unbranched alkyl 
which is optionally partially or fully haiogeoated. halogen, nitrile, C s . 3 alkoxy which is 

25 optionally partially or fully halogenated, phenyloxy. naphthyloxy . heleroeyciyloxy 

wherein the heterocycly i moiety is selected from the group hereinabove described in this 
Paragraph, nitre, amino, mono- or di-(Cb . 3 )alkyiamino 5 phenylamino, naphthyiamino, 
heterocyclylamino wherein the heterocycly i moiety is selected from the group 
hereinabove described in this paragraph, NH 2 C(0) s a mono- or di-(C t _ 3 )alkyl 

30 aminocarbonyl. Cm alkyi-OQO}, C s < alkyl-C{0)-C», 4 branched or unbranched alkyl, an 
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ammo-Cj-5 aikyl. mono- or di- M iJt IniiiHi alk\hR„-( a k\ R t -a t -alkoxy. 
R n ~C(()>C S -> aikyl. and R 12 -Ci^alkyl{R| 3 )N: 

cycloalky] selected from the group consisting of cyclopentyl, cyclohexyl, cycloheptyl, 
5 bicyclopentyl, bicyeiohexyl and bicyeloheptyk wherein the cycloalky! is optionally 
partially or fully haiogenated and optionally substituted with one to three C,„ 3 aikyl 
groups; 

C5.7 eycloalkenyl selected from the group consisting, of cyelopentenyl. cyclohexenyl, 
10 cyelohexadtenyl. eycloheptctiyl. eycloheptadienyl, bicyclohexenyi and bieycioheptenyi, 
wherein such eycloalkenyl group is optionally substituted with one to three Chalky! 
groups; 

acetyl, aroyl, aikoxycarbonylalkyl or phenyl sulfonyl; or 

15 

Cm branched or unbranched aikyl optionally partially ox fully haiogenaied: 

or Rs and Re taken together may optionally form a fused phenyl or pyridinyl ring; 

20 each R« and R f3 is independently selected from the group consisting of: 

hydrogen and Cm branched or unbranched aikyl optionally be partially or fully 
haiogenated; 

each R», R s , R 6> R 7> R9. Rjo. Rh and R {2 is independently selected from the group 
25 consisting ofmorphoiinty pipcridtnee piperaztne. imidazole and ietrazole; 

m is 0. i or 2; 

WisOorS and 

30 

pharmaceutical 1\ acceptable clematis es thereof. 
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2. The compound according to claim 1 wherein: 

Afj is naphthyl. tetrahydronaphthyk indanyi or mdenyi and 
W is O. 

5 

3, The compound according to claim 1 wherein: 

Art is selected from ihiophene and pyrazole; 

10 X is C.s.?eycloaikyl or C5.7cycloalk.cnyi optionally substituted with 0-2 oxo "roups 

or 0-3 Cm branched or unbranched aikyl, Cs.a alkoxy or Cm aikylamino; or X is phenyl, 
pyridine, tetrahydropyridine, pynmidinc. i'uran or thiophene each being optionally 
independently substituted with 0-3 Cm branched or unbranched alkyl Cj^alfcoxy, 
hydroxy, nifrile, mono- or di-(€io> alkyi)amino, Cm alkyl-S(0) m or halogen; 

15 

Rt is Ct^alkyl branched or unbranched, cyclopropyl or cyclohexyl optionally 
■partially or fully halogenated and optionally substituted with one to three C1.3 alkyl 
groups; 

20 R 5 is 

C f .. ( alkyi branched or unbranched optionally partially or fully halogenated; 

phenyl, pyrimidinyi, pyrazoiy I or pyridinyi each being optionally substituted with one to 
25 five groups selected from the group consisting of phenyl, naphthyl, pyrimidinyi, 

pyrazolyj, pyridinyi, C u > branched or unbranched alkyl which is optionally partially or 
fully halogenated, cyclopropyl cyclobmyl cydopeniyi, cyciohexyl. cycloheptyL 
bicyciopemyl, bicyciohexyl, bicycloheptyl, phenyl d-s alkyl, naphthyl Cm aikyl, 
halogen, hydroxy, nitrile, C;. 3 alkoxy which may optionally be partially or fully 
?>o halogenated, phenyloxy, naphthyloxy. heteraryloxy wherein the heterocyclic moiety is 
pyrimidinyi, pyrazoiyi or pyridinyi nttro, amino, mono- or di-(Ci-3>aikylamino, 
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phenylammtx naphthyiamino. heterocyciylammo wherein the heterocyciyl moiety is 
pyrimidinyl, pyrazoly! or pyridinyL NH^C(O), a mono- or di-{Ci..$)alkyi aminocarbonyl. 
Ci-s alkyi-C(0)-Ci..s alkyl amino-Ci-s alkyl. mono- or di-(C t ^aikvlamino-C j .5 aikyi, 
amino-S{0) 2! d'KC t .*)a!kyiamino-S(0}>. FU-CYjalkyL ll 5 -tV 5 alkcxy. R^C(0)-C,. ; 
5 alkyl and R? -CI.? a!kyl(R§)N. carboxy-mono- or di-(C] ...^-alkyl-amino; 

alkoxycarbonylalk y I : 

(0 or cyclopropyl or cyclopentyi each optionally partially or fully halogenated and 
optionally substituted with one to three C,. 3 alkyl groups; 

4. The compound according to claim 3 wherein: 

15 

Ar; is pyrastole; 

X is cyelopentenyk cyclohexenyi or eycloheptetiyi, optionally substituted with an 
oxo group or 0-3 Cm branched or unhranched alkyl, C^alkoxy or Cj^alkyiamino; or X 
20 is phenyl pyridine, furan or thiophene each being optionally independently substituted 
with 0-3 Cm branched or imbranched alkyl, Ci^alkoxy, hydroxy, nitrite, mono- or di- 
(C1-3 alfcyl)amino 5 C>_ 6 alky)-S(0) m or halogen. 

25 5. The compound according to claim 4 wherein: 

Y is -CH2-, -CH2CH2-, -CH2NH-. -CH2CH2NH- or a bond: 
and 

30 Z is 
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phenyl, imidazole, furan, pipcrazme. tetrahydropyran. morpboline. thiomorpholine, 
thiomorpholine sulfoxide, piperidine. pyridine, secondary or tertiary amine wherein the 
amino nitrogen is covalently bonded to groups selected from the group consisting ofCj.j 
aikyl and alkoxyaikyl phenylammo herein the phenyl ring is optionally substituted 
5 with one to two halogen, G. tJ aikoxy. hydroxy or mono- ordt-(C;. 3 alkyl)amtno, Ck, 
alkyl-S{0') n> and phenyl-S(0} m wherein the phenyl ring is optionally substituted with one 
to two halogen. aikoxy. hydroxy oj mono- or di-(C s ,- ; alkyl)amino, 

6. The compound according to claim 5 wherein: 

10 

Ars is 5^£'r/-butyl-pyra2ol-3->'l: wherein the pyrazole ring may be substituted by 
R 3 is 

15 C-Maikyi branched or unbranched optionally partially or fully halogenated; 

phenyl, pyrimidinyl pyrazolyi or pyridinyl each being optionally substituted with one to 
•five groups selected from the group consisting of phenyl, naphthyl pyrimidinyl, 
pyrazolyl pyridinyl, C t ^ branched or unbranched aikyl which is optionally partially or 

20 hilly haiagenated. cyclopropyl. cyclobutyl cyclopemyl. cyeiohexyl eycloheptyl, 
bicyclopentyl, bicyciohexyl bieycloheptyl, phenyl G.j aikyl naphthyl Cj. 5 aikyl. 
halogen, hydroxy, nitrile, C1.3 aikoxy which may optionally be partially or fully 
haiogenaied, phenyioxy, naphthyioxy, heteraryloxy wherein the heterocyclic moiety is 
pyridinyl, nitro, amino, mono- or di-(C } .;)alkyiamino, phenylamino, naphthylamino. 

25 heterocyclyiamino wherein the heterocych ntoiei » ridb 1 IbC(O), a mono- or 
di-(C f -y)alkyi aminocarbonyl C } . 5 alkyi-C(0)-C w alky!. amino-CM aikyl mono- or di- 
(Cj. 3 )alkylamino-Cj.5 aikyl, araino-S(0) 2 , dHC^alkylamino-SfOfc, R4-C1.5 aikyl R s - 
Ci-s aikoxy, R 6 - C(0)-C M aikyl and R?-C>. 5 aikyl(R s )N 5 carboxy-mono- or di-iC...<)- 
aJkyl-amkto; 
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alkoxycarbonyialkyl: 

or cyelopropyl or cyciopemyi each optionally partial iy or fully halogcnated and 
on >>na i Mib-t titco ^ th on, t. U ree • . \1 esoup- 

5 

7. The compound according to claim 6 wherein X is pyridinyl. 

to 8, The compound according to claim 7 wherein the pyridinyl is attached to Ar, via 
the 3-pyridinyi position. 



9. A compound of the formula (la): 



W 

I ! 
H H 

(la) 



pyrrole, pyrrolidine, pyrazoky imidazole, oxazoie. thiazole, fwan and thiophene: 
wherein Ar t is optionally substituted by one or more R 3 , R 2 or R 3 ; 

Ara is: 
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phenyl, naphthyl. quinoiine. isoquinoiine. tetrahydronaphihy). tetrahydroquinoline. 
tetrabydroisoquinoiine. benzimidazole. benzofuran. indanyl. indenyi and indole each 
being optionally substituted with zero to three R-> groups. 

5 Xis: 

a C 5 .g cyctoalkyi or cycioaiketyvl optionally substituted with one to two oxo groups or one 
to three Cm alky l s Cm aikoxy or C w alkylamino chains each being branched or 
unbranched; 

id 

phenyl, furanyl. thienyl, pyrrolyl. pyrazoiyi imidazolyh pyridmyi, tetrahydropyridinyJ, 
pyrimidtnyi, pyridinonyl, dihydropyridl nony L mateimidyh dihydronialeimidyl, 
ptperduni beitzimid ! T t t t c bjpyi dine pint * inyi p ridazinyl oi 

pyrazinyl; each being optionally independently substituted with one to three d^alkyl, 
15 Ci-4alkoxy, hydroxy, nitrite, amino, mono- or di-tCVi alkyi)amino 5 mono- or di~{Ci. 3 
alkylaraino)carbonyi, NHjCXO), C t ^ alkyl-S(0}„, or halogen; 

Yis: 

20 a bond or a C m saturated or unsaturated branched or unbranched carbon chain optionally 
partially or fully halogenated, wherein one or more C atoms are optionally replaced by O, 
N, or S(0) f(1 and wherein Y is optionally independently substituted with one to two oxo 
groups, nitrite, phenyl, hydroxy or one or more Cm alky 1 optionally substituted by one or 
more halogen atoms; 

25 

Z is: 

aryl, indanyl, heteroaryl selected from benzimidazoiyl. pyridinyl, pyrimtdinyl, 
pyridazinyi, pyrazinyl. imidazolyl, pyrazoiyi. triazolyl, tetrazolyl furanyl, thienyl and 
pyranyl heterocycle selected from piperazinyl, teirahydropyrimidonyk cyclohexanonyi, 
30 cyclohexanolyl, 2-oxa- or 2~ihia~5~aza-bicycio[2.2 1 ]heptanyl. pentamethylene sulfidyl, 
pentamethylene sulfoxidyL pentamethylene suifonyi tetramethytene sulfidyl, 
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■ etramcthylene suifoxidyi or tetramethylene suifonyl. tetrahydropyram I. 
tetnihydrofuranyl, j ,3-dtoxoianonyi 1 J-dioxanonyl 5 4 d i \ u % I in ' 
thiomorpholino, thiomorphoimo suifoxidyi, tbioraorpholino suifonyl. piperidinyl. 
piperkboonyL pyrrol idinyl and dioxolanyl. 
5 each of the aforementioned Z are opfiemhly substituted with one to three halogen. C Ul 
alkyl, Cf.6 alkoxy. CV, aikoxy-C:. 3 aikyL C ; , 6 alkoxycarbonyl, aroyl. heteroaroyl, 
heterocycleC t . 3 acyl wherein the heteroaryl and beterocycie are as defined hereinabove in 
this paragraph. C K? acyl, oxo, hydroxy, pyridmyi-C t ^ alkyl, jmidazoiyl-Cj.,1 alkyl, 
tetrahydrofuranyl-Cio alkyl. nitrile-Cjo alkyl, nitrile, earboxy. phenyl wherein the phenyl 
10 ring is optionally substituted with one to two halogen, C w alkoxy, hydroxy or mono- or 
di-fCh . 3 aikyl)amino, amino-S{G)„„ C K » alkyl-S(0) n; or phenyl-S(0) OT wherein the phenyl 
ring is optionally substituted with one to two halogen, Cm> alkoxy, hydroxy, halogen or 
mono- or di-(€u3 alkyl)amino; 

or Z is optionally substituted with one to three amino, arninocarbony? or amino-Ci.> alkyl 
I S wherein the N atom is optionally independently mono- or di-substttuted by atninoC]. 

caiky!, C,„ ? aikyL arydC^aJkyi, Cm aifcoxyCw alkyl, C,.? alkoxy, aroyh Cj.sacyl, Cj. 

3 alky!-S(0) m - or arylCo.3alkyi-S(0) m ~ each of the aforementioned alkyl and aryl attached 

to the amino group is optionally substituted with one to two halogen, Cu> alkyl, C f . 6 

alkoxy, hydroxy or mono- or di-CCjo aikyl)arnino; 
20 or Z is optionally substituted with one to three aryl, beterocycie or heteroaryl as 

hereinabove described in this paragraph each in turn is optionally substituted by halogen, 

Ci.<, alkyl or Cw alkoxy; 

or Z is hydroxy, hydroxyC.^alkyl, halogen, nitriie, amino wherein the N atom is 
25 optionally independently mono- or di -substituted by C i .,-,alkyk aminoC i^alkyl, arylCo. 
3 a!kyk C ( .,-alkoxyCi. 3 aikyl, Cj.* alkoxy. aroyl. Ci.jacyl C|. 3 a!kyl-S(OW , arylC<j. 3 aikyl- 
SfO) nr , nitriieC M alkyl or C^alkoxyCV 3 alkyi, each of the aforementioned alkyl and aryi 
attached to the amino group is optionally substituted with one to two halogen. G Mi alkyl. 
Cf .fi alkoxy, hydroxy or mono- ordHCi.j alkyl)amino, C;. 6 alkoxy heteroarylC^alkyi, 
30 heteroarylC 0 . 3 alkyl or heterocycyieCe^alkyl wherein the heteroaryl and beterocycie is 
hereinabove described in this paragraph. 
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or Z is Ci_(,alkyi branched or unbranched. Ch-salkoxy. C;. 5 acy1amino. nitrileC M aIkyl, Cj. t 
alkyl-S(0) m . and phenyl-S(O.W wherein the phenyl ring is optionally substituted with 
one to two halogen. C :i . f , aikoxy. hydroxy or mono- or di-(Ci-j alkyI)amino; 

S Ri is : 

Cho branched or anbranched alkyl optionally partially or fully halogenated. and 
optionally substituted with one to three phenyl naphthyl or heterocyclic groups selected 
from the group consisting of pyridinyl. pyrimidinyl, pyrazinyi. pyridazinyh pyrroiyl. 

10 imidazolyl, pyrazoiyh thiertyk furyl, isoxazolyl and isotlnazoly]; each such phenyl. 

naphthyl or heterocycle. selected from the group hereinabove described, being substituted 
with 0 to 5 groups selected from the group consisting of halogen, C,.*. branched or 
unbranched alkyl which is optionally partially or fully halogenated, Cfr. s cycloalkyl, 
cycloalkenyl, hydroxy, nitrile, C1.3 alkyloxy which is optionally partially or fully 

1 5 halogenated, NH>C(0) and di(C t -?)alkylaminocarbonyl ; 

C 3 . 7 cycloalkyl selected from the group consisting of cyciopropyl, cyclobutyl, 
cyciopentyl, cyelohexyl, cycioheptyk bicyelopentyl. bicyclohexyl and bicycloheptyi, 
each optionally partially or fully halogenated and optionally substituted with one to three 
20 d-3 alkyl groups, or an analog of such cycloalkyl group wherein one to three ring 
methylene groups are replaced by groups independently selected from the group 
consisting of O, S, CHO& C O. >C S and Ni l; 

C3.10 branched aikenyl optionally partially or fully halogenated and optionally substituted 
25 with one to three Cj.> branched or unbranched alkyl. phenyl, naphthyl or heterocyclic 
groups, with each such heterocyclic group being independently selected from the group 
consisting of pyridinyh pyrimidinyl, pyrazinyh pyridazinyh pyrroiyl, imidazoiyi 
pyrazoiyi, ihienyh furyl, isoxazolyl and isothiazoiyk and each such pheny l, naphthyl or 
heterocyclic group being substituted with 0 to 5 groups selected from the group 
M consisting of halogen, C|.« branched or unbranched alkyl which is optionally partially or 
hilly halogenated, cyciopropyl, cyclobntyi, cyclopentanyk eyclohexanyh cycioheptattyl, 
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hi ( tit , "> *l i. u I tk 14 1 n i h% dt \ mt h ( t 1U ^ *■ bid 
optionally partial iy or fully halogenatc-d. NHjCtO) and mono- ordii'C;. 
3 )alkyianimocarbony1; 

5 a CV-? cycloaikenyi selected from the group consisting of eyelopentenyl cyclohexenyl, 
I li 1I1 11 I u i Run ) i t Un i li t \ n i v 1 p i \ 

wherein such cycloaikenyi group is optionally substituted with one to three Chalky! 
groups: 

10 nitrite; or 

Ci.«. branched or unbranched alkoxycaibor.yk Cm branched or unbranched 
alkyiaminocarbonyl, Cm branched or unbranched alkyicarbonylamino-C^-alkyl; 

a €(.;-. branched or unbranched alkyl optionally partially or fully halogenated and 
optionally substituted with nitriie, 

or Ra is acetyl aroyl Cm branched or unbranched alkoxy optionaily partially or fully 
20 halogenated. halogen, niethoxycarbonyi or phenylsulfonyl; 

R.i is: 

phenyl, naphihyl or heterocyclic group selected from the group consisting of pyridinyi, 
25 pyrimidinyl pyrazinyl, pyridazmyi. pyrroiyl imtdazolyi, pyiazolyl thienyi, fury!, 
tetrahydrofuryl isoxazofyl isothiazotyl. quinolinyl isoquinoiinyl, indolyl 
benzinmtozolyl benzofuranyl benzoxazolyl, henzisoxazoiyl benzpyrazolyl 
benzothiofuranyl, cinnoiinyl pterindinyl. pbthaiaztnyl. napmhypyndtnyL quinoxalinyl, 
quinazolinyt punnyi and indazoiyL wherein such phenyl naphihyl or heterocyclic group 
30 is optionally substituted with one io five groups selected from the group consisting of a 
phenyl, naphthyi, heterocyclic selected from the group hereinabove described in this 
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paragraph. branched or unbranched alkyl which is optionally partially or fully 
halogenated. cycbpropyl, cycbbutyL cyclopcntyL eyclohexyl, cycloheptyi, 
btcyclopetnyi. bicyclohexyl bicycloheptyl, phenyl C\.< alkyl. naphthyl CYs alkyl, 
halo m b\d < * iv> i 'ul 1 i irA nil y ui tib >t tt ,K i $1 __na ed < t 

5 alkoxyCj.salkyl. C s^iioaikyi. CS^ddoalkyiC^aikyi, phenyioxy. naphthyloxy. 

heterarybxy wherein the heterocyclic ratnety is selected from the group hereinabove 
described in this paragraph, nitre, amino, mono- or di-(C ! .. j )alkyiamino ! phenylamino, 
naphthylamino. heterocyciylamino wherein the heterocyclyl moiety is selected from the 
group hereinabove described in this paragraph. NH 2 C(0). a mono- or di- (Chalky! 
JO aminocarbonyl Ck< alkyl-C(0>C t ^ alkyl amino-C,. 5 alkyl mono- or di-(C|. 

.y)aikylamino-C { .5 alkyl, ammo-S(0) 2 . di-(Ci. 5 )alkyiamino-S(Oj 2 . R 4 «C|. 5 alkyl, R5-C05 
aikoxy. R<, -~C(0)-C t .; alkyl and R7-Q.5 alkyl(R 8 )N, earboxy-mono- or di -(Cm)- alkyl- 
amino; 

15 a fused aryl selected from the group consisting of benzoeycbbutanyl, indanyi, indenyl, 
dihydronaphthyl, tetrahydronaphthyl. benzocyebheptany! and benzoeyebheptenyh or a 
fused heterocyclyl selected from the group consisting of cyciopentenopyridine, 
cycbhexaoopyridine,eyclopentanopyrimidrae, cycbhexanupyriniidine, 
cyeiopentanopyrazine, cyclohexanopyrazine. cyclopentanopyridaxine, 

20 cycSohexanopyridazinty cyclopemanoquinoline, cycbhexanoqumoline, 
cydopentanoisotjutnoline, cyebhexanoisoquinoime, eyciopentanoindole, 
cyelohexanoindole. cyelopentanobenzimidazole, eyebhexanobenzimidazole, 
cyclopentanobenzoxazole, cyciohexanobenzoxazole, cyclopentanoimidazole, 
cyclohexanoimidazole, eycl opemano tin oph ene and cyclohexanothiophene; wherein the 

25 fused aryl or fused heterocyclyl ring is substituted with 0 to 3 groups independently 

selected from the group consisting of phenyl, naphthyl and heterocyclyl selected from the 
group consisting of pyridinyl, pyrimidinyl, pyrazinyL pyridazmyl. pyrroiyl, imidazolyl, 
pyrazolyk thienyl, furyl. isoxazoiyl. and isothiazolyl, Cw branched or unbranched alkyl 
which is optionally partially or fully halogenated, halogen, nitrite, C K ; aikoxy which is 

30 optionally partially or fully halogenated, phenyloxy, naphthybxy, heterocyclybxy 

wherein the heterocyclyl moiety is selected from the group hereinabove described, nitro, 
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am 10 non i < (( ) ilk^ uniix u n pbth i amino heteioc c lamit ) 

wherein the heterocvcM moiety is selected from The group hereinabove described. 
NfkCfO?. a mono- or dHQ.^aikyi aminocarbonyl. Cm aikybOC(C)}. Cm alkyl-C(O)- 
Cm branched or unbranched alky!, an ammo-C:.. alky!, mono- or di~(Ci.;;)alkyiarnino~Ci. 
s 5 alkyl R 9 -Cm alkyl Rw-Cwalkoxy, R H ~C(0)-C,. 5 alkyl and R J2 -Cj-5alkyl(Ri3)N; 

cycioaiky! selecic the gi c g of cyclop cyclobutyl cyclopent} 

cyclohexyl, cycioheptyl bicyciopentyl. bieyclohexyl and btcycloheptyl. wherein the 
cycioaiky! is optionally partially or fully halogenaied and optionally substituted with one 
! 0 to three C f alkyl groups; 

C cycloalkenyl selected front die group consisting of cyciopentenyl. cyclohexenyi, 
cyclohexadienyi. eyeloheptenyl. cyeioheptadienyk btcyctohexenyi and bicycioheplenyl, 
wherein such cycloalkenyl group is optionally substituted with one to three Cm alkyl 
15 groups; 

acetyl, aroyl, C^alkoxycarbonylC^alkyl or phenylsnlfonyl; or 

C M ; branched or unbranched alkyl optionally partially or fully haiogenated; 

20 

or R, and R 2 taken together optionally form a fused phenyl or pyridinyi ring; 

each R-; and Rh is independently selected from The group consisting of: 
hydrogen and Cm branched or unbranched alkyl optionally partially or fully 
25 haiogenated: 

each R4, Rs R<„ R?, Ry, Rio, Rn and R t2 is independently selected from the group 
consisting of morpbotine, piperidine, piperazine, imidazole and tetrazole; 

30 m is 0, 1 or 2; 
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W is 0 or S: 

wherein X is directly attached to one or two -Y-Z. and 
5 the pharmaceutical^* acceptable derivatives thereof. 

10 1 0, The compound according to claim c > wherein: 

Ar? is naphthyl tetrahydronaphthyh indanyl or indenyi and 
Wis O. 

15 

! I . The compound according to claim 10 wherein; 

Afj is thiopfaene or pyrazole each substituted independently by one to three R. f , R> 

20 or R 3 ; 

X is: 

a C5-7 cyeloalkyi or cycloalkenyi optionally substituted with one to two oxo groups or one 
25 to three Cm alkyl. Cm aikoxy or Cs. 4 alkylamino chains each being branched or 
unbranched; 

phenyl, mdartyl. furanyl. thienyl imidazolyl, pyrkiinyL pyrazmyl, tetrahydrapyridinyi, 
pyrimiditvyi, pyridinonyl, piperdinyl. benzimidazoie or piperazinyl; each being optionally 
30 independently substituted with one to three Cm alkyl, C w ail;oxy, hydroxy, nitrite, amino, 
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mono- or dMOo aikyDamino. mono- or di-<CV-< aikykunino}carbonyt NH?,C(0). €.■.,{., 
aikyl-S{0},,, or halogen: 

Yk 

5 

a bond or a Cm saturated or unsaturated branched or unbranched carbon chain optionally 
partially or fully halogenated, wherein one or more C atoms are optionally replaced by 0 
or N. and wherein V is optionally independently substituted with one to two oxo groups, 
nitrite, phenyl hydroxy or one or more Cm alky] optionally substituted by one or more 
10 halogen atoms; 

Zis: 

phenyl, heteroaryl selected from pyridinyj, imidazofyl, furanyi and thienyl, heterocyde 
55 selected from piperazinyl, 2-oxa-5-aza-hicyclo[2,2.1 }heptanvl pentamethylene sulfidyl, 
pentamethykne sulfoxidyi, pentamethylene sulfonyl, tetrahydrofuratwl morpholino, 
thiomorpholino and piperidinyl, 

each of the aforementioned Z are optionally substituted with one to three halogen, CVs 
alky!, C t . A aikoxy, Cd.? alkoxy-Cj.j alkyl, alkoxycarbonyl aroyl, 

20 morphoiinocarbonyl, Ci-.?acyl, oxo. hydroxy, pyridinyl-CVs alkyl imidazolyl-Cj..? alkyl, 
tetrahydrofuranyl-Cf.3 alkyl, nttrile-Ci,? alkyl, nitrite, earboxy. phenyl wherein the phenyl 
ring is optionally substituted with one to two halogen, C\.c aikoxy. hydroxy or mono- or 
di-(Cj.. ? alkyl)ammo s ammo-S(0)«„ Cm, alkyl-S(O)™ or phenyl-S(0} m wherein the phenyl 
ring is optionally substituted with one to two halogen, Cd.* aikoxy. hydroxy, halogen or 

25 mono- or di-tCdo alkyl ?amino: 

or Z is optionally substituted with one to three amino, aminocarbonyl or amino-Cio alkyl 
wherein the N atom is optionally independently mono- or di-substitutect by aminoCo 
(1 aikyl, C^aikyl arylCooalkyl Cj.> alkoxyO.3 alkyl, Cj.5 aikoxy, aroyl Cj-jacyL C { . 
3alkyl-S(()} :ll! - or aryiC0. 3 a1kyl-S(O) m - each of the aforementioned alkyl and aryl attached 

30 to the amino group are optionally substituted with one to two halogen, Cj. fj alkyl or C w 
aikoxy; 
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or Z is optionally substituted with one to three aryl, heterocycie or heteroaryl as 
hereinabove described in this paragraph each m turn is optionally substituted by halogen. 
€u, alky I or Cw aSkoxy; 

5 or Z is hydroxy, hydroxyC^aJfcyl, halogen, nitrite, amino wherein the N atom is 
optionally independently mono- or di-subsdiuted by aroyl, CYjacyl. Chalky!. C1.5 
aikoxyC f , ? alkyl f pyridjnyIC M alkyi. tetrahydtafuranylC j . 3 alkyl 5 mtriieCi-talkyl or phenyl 
wherein the phenyl ring is optional!}- substituted with one to two halogen, C M , aikoxy, 
hydroxy or mono- or di-(Cv.i a!kyl ;amino, 

to or Z is Cj-f,aikyl branched or unbranched, C K> alkoxy or nitrileCi^aikyl; 

R| is: 

Cj.4 branched or unbranched alkyi optionally partially or fully halogenated; 

15 

cyclopropyl, cyelobutyl, cyclopentyi, cyelohexy! and cycloheptyl optionally partially or 
fully halogenated and optionally substituted with one to three C ; . 3 alky! groups, or an 
analog of such cydoaikyl group wherein one to three ring methylene groups are replaced 
by groups independently selected from the group consisting of O, S and NH; 

20 

Qmo branched alkenyl optionally partially or fully halogenated and optionally substituted 
with one to three C|.< branched or unbranched alkyl; 

eyclopentenyl and eyciohexenyl optionally substituted with one to three C\.% alkyl groups; 

25 

R 2 is: 

aCf.6 branched or unbranched alkyl optionally partially or fully halogenated and 
optionally substituted with nitriie: 

30 

R 3 is: 
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phenyl or heterocyclic group selected from the group consisting of pyridinyl, 
pyrimidinyl pyrazmyl pyndazinyl and pyrazolyl wherein such phenyl or heterocyclic 
group is optionally substituted with one to five groups selected from the group consisting 

5 of a phenyl, beterocycle selected from the group hereinabove described in this paragraph, 
Cj.6 branched or unbranched alkyl which is optionally partially or fully haiogenated. 
cyciopropyl. cyclohutyl, cyclopentyl csclohexyf cycloheptyl hicyclopentyl, 
hicyclohexyl bicycloheptyl, phenyl Cs-> alkyl naphthyl C } -5 alkyl halogen, hydroxy, 
oxo, nitrite. CV 3 alkoxy optionally be partially or folly haiogenated. CVs alkoxy Chalky!, 

10 Cg.uhioalkyL Cf ..OhioalkylC; , 5 aikyi. phenyloxy. naphthyloxy. heteraryloxy wherein the 
heterocyclic moiety is selected from the group hereinabove described in this paragraph, 
nitro. amino, mono- or di-(C j .t)alkylami no, phenylamtno, nopbthyiatnino, 
heterocyclylamino wherein the heterocyciyl moiety is selected from the group 
hereinabove described in this paragraph, NH 2 C{0}. a mono- or dj-(C|^)alkyl 

15 aminocarhonyL C,.- ; alkyl-C(0)-Ci. 4 alkyl, amino-Cj.5 alkyl, mono- or dt-(C f . 

3 )alky!amino-Ci-:5 alkyl arajno-S{0) 2; di-{C5. 3 }alky3ammo-S{0) 2 , R, -C w alkyl R s -d-s 
alkoxy, R {> ™C(OVC).5 alkyl and R ? -C,. 5 alkyi(R$)N, carboxy-mono- or di-(C].$ )-aikyh 
amino; 

20 a fused aryl selected from the group consisting of benzocyclobutanyl. indanyl indenyl; 
wherein the fused aryl is substituted with 0 to 3 groups independently selected from the 
group consisting of phenyl naphthyl and heterocyciyl selected from the group consisting 
of pyridinyl pyrimidinyl pyrazinyl pyridazinyl pyrrolyl, imtdazolyl pyrazolyl, thienyl, 
fuiyl isoxazoiyl and isothiazoiyl Cw branched or unbranched alkyl which is optionally 

25 partially or fully haiogenated, halogen, nitrite. C K i alkoxy which is optionally partially or 
fully haiogenated, phenyloxy, naphthyloxy, heterocyclyloxy wherein the heterocyciyl 
moiety is selected from the group hereinabove described in this paragraph, astro, amino, 
mono- or di-fCj-Vialkylamino, phenylamino, naphthyktmino. heterocyclylamino wherein 
the heterocyciyl moiety is selected from the group hereinabove described in this 

30 paragraph. NH 2 C(0), a mono- or di-(C:. 3 )alkyl aminocarbonyl C hi aikybOC(O), C x . s 
alkyl-C(0)-Cj.4 branched or unbranched alkyl, an amino-C } . 5 alkyl, mono- or di~(C t . 
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.viaSkylamino-C,., aikyl. R,-C,.«alkyL R, 0 -C,. ? alkoxy, R,,-C<OKi-5 alky! and R i2 -C t . 
5aIkyl(Ri3>N; 

cycioaikyi selected from the group consisting of cyclopropyi. eyciobutyt cyclopetuyi. 
5 cyclohexyi. evcloheptyl, wherein the cycloalkyl is optionally partially or fully 
halogenated and optionally substituted with one to three Chalky! groups; 

C , .<,aS koxyca rbonyl C R ,alkyl; 

10 or Ri and R 2 taken together optionally form a fused phenyl or pyridinyl ring; 

each R« and R f . ; is independently selected from the group consisting of: 
hydrogen and Cm branched or unbranched alkyl optionally partially or fully 
halogenated; 
15 and 

each R*, Rj» R &t R?, R*>, Rio. Ri i and R J2 is independently selected from the group 
consisting of morpholine, piperidme, piperazine, imidazole and tetrazole: 

20 wherein X is directly attached to one -Y-Z. 

12. The compound according to claim 1 1 wherein: 
25 An is pyrazole, 

Xis: 

cyclopentenyl cyciohexenyl, cycioheptenyL optionally substituted with an oxo group or 
30 one to three Cm aikyl, Cm aikoxy or Cm alfcylamino chains each being branched or 
unbranched: 
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phenyl, furanyl. tbienyL pyridinyi. pyrazmy: piperidmyi or pyrimidinyf each being 
optionally independently substituted with one to three C s „ 2 a!kyl, C s . 3 a!koxy ; hydroxy or 
halogen; 

5 

Zis: 

phenyl heteroaiyi selected from pyridinyi. iohdaz.oiy! and furanyh heteroeycle selected 
from 2-oxa-5-aza-bieyc!of2.2. 1 ]heptanyt. pentamethylene snlfldyl pentamethylene 

10 sulfoxidyl. pentamethylene suifonyl, leirahydrofuratiyl, tetrahydropyranyh piperazinyi, 
morphofino, thiomorphoimo. thiomorpholino sulfoxide and piperidinyi, 
eaeh of the aforementioned Z are optionally substituted with one to three halogen, Ck, 
alkyi. Cm aikoxy. Cs.3 alkoxy-Cj-j alkyi C,. ( , aikoxycarbonyl, aroyi, 
morphoiinoeavbonyl. CVjacyl, oxo, hydroxy. pyridmyI-C t .j alkyi. imidazoiyl~CV 3 alkyi, 

1 5 tefrahydroftifanyi-C t ..'5 alky}, nitriie-Cuj alkyi. nitrile, carboxy, phenyl wherein the phenyl 
ring is optionally substituted with one to two halogen, Cw aikoxy, hydroxy or mono- or 
cU-(Ck? alkyljamino, ammo-S(0) m , C;.* aikyl-S(0) m , or phenyl-S(0) m wherein the phenyl 
ring is optionally substituted with one to two halogen, C 5 -6 aikoxy, hydroxy, halogen or 
mono- or di-(Cj. : : alkyl)amioo; 

20 or Z is optionally substituted with one to three amino, arainocarbonyl or amino-C^ alkyi 
wherein the H atom is optionally independently mono- or di-substituted by aminoCj. 
6 alkyk CVjalkyl aryiCVjalkyl Ci^alfcoxyC-,^ alkyi, aikoxy, aroyh C;.>aeyL Ch, 
3 alky!-S(0) m - > pyridinylCo.jalkyk tetrahydrafuranylCo^alkyk or arylCo-3aikyl-S(0) nr 
each of the aforementioned alkyi. and aryl attached to the amino group is opiionaily 

25 substituted with one to two halogen, C ■ ^ alkyi or C w aikoxy; 

or Z is hydroxy. hydroxyC Ki aikyk halogen, nitrile, amino wherein the N atom is 
optionally independently mono- or di-substituied by Chalky!, pyridmylGwalkyh 
tetrahydrafuranyiCVjalkyk Cj^aikoxyCi, 3 alkyi, C K ?acyL mtrileCj^alkyi or phenyl 
30 wherein the phenyl ring is optionally substituted with one to two halogen, Cj. ft aikoxy, 
hydroxy or mono- or di-(C;.5 aikyljamino. 
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or Z is Ci- ft a!ky! branched or unbranched. Cj.^alkoxy or nitrileCMalkyh 
R, is: 

5 C;-4 branched or unbranched alky! optionally partially or folly habgeriated; 

eyciopropyL cyclobutyl cyelopentanyl. cyeiohexanyi and cycloheptanyl optionally 
partially or fully halogenated and optionally substituted with one to three C 1.3 alky 1 
groups, or an analog of such cycloalkyt group wherein one to three ring methylene 
10 groups are replaced by groups independently selected from the group consisting of O, S 
and NH; 

Cj.m branched alkenyl optionally partially or iuiiy Uatogenated and optionally substituted 
with one to three C;.j branched or unbranched alky?; 

15 

cyclopentenyl and cyclohexenyi optionally substituted with one. to three C1.3 alky! groups; 
R 2 is: 

20 a Cj4 branched or unbranched alky] optionally partially or fully halogenated and 
optionally substituted with nitride; 

R 3 is; 

25 phenyl or heterocyclic group selected from the group consisting of pyridinyl, 

pyriraidinyh pyndazinyl and pyrazoiyl, wherein such phenyl or heterocyclic group is 
optionally substituted with one to five groups selected from the group consisting of a 
phenyl hcterocycie selected from the roup 1 1 le crined n this p rag lph ( 
1 led oi unbi t c ice all y\ w tieh s opti m a t parti ids 1 iu I ha.l 1 tct a ed phen I 

30 Ct-5 alky L halogen, hydroxy, oxo. nitrite, C1.3 alkoxy optionally partially or folly 
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th >alk\ ( j ihioaik\ kyi. an » mon or di 
NH?C(0> or a mono- or di-(C|.;0a!ky| arainoearbonyl, 

C i .fealkox y earbony IC ( ^aifcyl; 

5 

or R;j is cyclopropyl or cyclopentyi each optionally partially or tutJy haiogenaled and 
optionally substituted with one to three Chalky J groups 

or Rs and R? taken together optionally form a fused phenyl or pyridinyl ring. 

SO 

.1 3 . The compound according to claim 1 2 wherein: 

Y is -CH r . -O-(CH,) 0 .r, ~CH 2 CH 2 - S «CH 2 NH~, -CH2CH2-NH-. NH-CHiCHj-, 
35 -Ofc-NH-CHr, -NH-, -NH-C(OK -C(0}-. -CH(OH)-, -CI{ 3 (€H 3 CH,)- or a bond; 

Xis: 

cyclohexenyi optionally substituted with an oxo group or one to three Cm aikyi, Cm 
20 alkoxy or Cm alkyiami.no chains each being branched or unbranched; 

phenyl, pyridinyl. pyrazinyl. piperidinyl or pyrimidmyi each being optionally 
independently substituted with one to three C } . 2 alkyi, Cj^alkoxy, hydroxy or halogen; 

25 Z is: 

phenyl, hetcroaryi selected from pyridinyl, imidazolyl and furanyl, heteroeycie selected 
from 2-oxa-5 -aza-bicyc I o[2 .2 . 1 jheptanyi. pentamethyiene sulftdyl. pentamethyiene 
sulfoxidyl pentamethyiene sulfbnyl, tetrahydrofuranyi, tetrahydropyranyl, piperazinyl, 
30 morpholino, thiomorpholino, thiomorpholmo sulfoxide and piperidinyl, 
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each of the aforementioned Z are optionally substituted with one to three halogen. C;_ t , 
alky!. Cm alkoxy. CV 3 alkoxy-C|. 3 alky!. C s . f , alkoxycarbonyL aroyl 
morpholinocarborry i. thesacyh oxo. hydroxy, pyridinyJ-C j..? alkyl, imidazolyl-Csa alkyl. 
tetrahydrofuranyl-C t .3 alky I nitrile-C:..* aikyi. nitrite, carboxy, phenyl wherein the phenyl 
5 ring is optionally substituted with one to two halogen. Ch.,-, alkoxy. hydroxy or mono- or 
di-(C) alkyl )ami no. amin< S(0) w , Ci 1 yl-SCO} or pheny l-S(O) wherein the phenyl 
ring is optionally substituted with one to two halogen. (.';.,, alkoxy, hydroxy, halogen or 
mono- ordKC.-s alkyl)amino: 

or Z is optionally substituted with one to three amino or aminocarbonyl wherein the N 
to atom is optionally independently mono- or di-subsiitoted by aminoC$.. 6 alkyl, Ct^alkyl. 
arylCo-ialkyl, alkoxyCZj alkyl, Cj.j alkoxy. aroyi. Cj.. 5 acyh C|..?alkyl-8(0) ro - or 
aryiCo..;alkyi-S(0} ;n - each of the aforementioned alkyl and aryi attached to the amino 
group is optionally substituted with one to two halogen, Ct.<s alkyl or C« alkoxy; 

15 or Z is hydroxy. hydroxyCi. 3 alkyh halogen, nitrile, amino wherein the N atom is 
optionally independently mono- or di-substitutcd by Ci-jalkyl. pyridinyl Chalky!, 
tetrahydrafuranylC^alkyl C K ?tdkoxyCV 3 alkyl, C f . 3 acyh nitriieCj^alkyi, phenyl 
wherein the phenyl ring is optionally substituted with one to two halogen, CW alkoxy, 
hydroxy or mono- or di-i'Cj ..; alkyl}amino, 

20 or Z is Chalky! branched or unbranched, Cj^aikoxy ornitriteCj^aikyl; 

Rj is: 

Cm branched or unbranched alkyl optionally partially or fully halogenated; 

25 

R 2 is: 

a Cj.3 branched or unbranched alkyl optionally partially or fully halogenated and 
optional!) sul itut ith nitrile; 

30 

R 3 is: 
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phenyl or heterocyclic group selected from the group consisting of pyridinyl. 
pyrmiidtnyl, and pyrazolyl wherein such phenyl or heterocyclic group is optionally 
substituted with one to five groups selected from the group consisting of C 1.3 branched or 
5 unbranched alky! which is optional!} partially or fully halogenated. CV,s alkoxy which 
optionally partially or fully halogenated. Ci.^thioaikyl. Cj.jthioalkylCs^aikyL amino or 
NH 2 C(0>; 

d.jaSkoxycarbonyl; 

10 

or Ri is cyclopropyl or eyciopentyi each optionally partially or fully halogenated and 
optionally substituted with one to three Chalky! groups. 

J 5 14. The compound according to claim 1 3 wherein: 

An is 5-tcrt-buty}-pyrazol-3-yl: wherein the pyrazole ring ts substituted 
independently by one to two R ; > or R3; 

20 X is: 

cyclohexenyl; 

phenyl, pyridinyl pyrazinyl. piperidinyi or pyrimidinyl each being optionally 
2S independently substituted with Ch.^alkoxy or hydroxy; 

Zis: 

phenyl heteroaryl selected from pyridinyl and furanyl heterocycie selected from 2-oxa- 
30 5-aza-bicycIo[2.2.1]heptanyl, pentamethylene suftidyk pentamethylene suifoxidyl. 
tetrahydrofuranyl, piperazinyl. morphoiino. thiomorphoHno and piperidinyi 
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each of the aforementioned 1. are optionally substituted with one to three Che; alkyl. (..';., 
alkoxy, oxo . hydroxy or NH;C(0)-; 

or 7, is hydroxyCj.?alk>-l. amino wherein the N atom is optionally independently mono- or 
5 di-suhstituted by pyridinyiroetbyl. tetrahydrafuranyintethyl, C ( .i alkoxyCVj alkyl, Ci^aeyl 
or sutriie;.'; gilkvl. 
or Z is nitnleC^alkyi; 

R; is: 

(0 

phenyl or heterocyclic group selected from the group consisting ofpyridtnyl 
pyrimidinyl. and pyrazolyl. wherein such phenyl oi heterocyclic group is optionally 
substituted with one to two groups selected from the group consisting of CV; alkyl which 
is optionally partially or fully halogenated, Cj- 2 alkoxy which optional!)' partially or fully 
15 halogeoated, C t .. 2 thioaikyi. C ■. .-.thioalkyiC ..jalky I ; amino or NHjC(0); 

C j .jalkoxycarbony 1 ; 

or Rj is cyciopiopyl or cyclopentyl each optionally partially or fully halogenated and 
20 optionally substituted with one to three Ch.j alkyl groups. 

1 5. The compound according to claim 14 wherein X is pyridinyl. 

25 

16. The compound according to claim 15 wherein the pyridinyl is attached to Ax\ via 
the 3-pyridinyl position. 

30 
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17, A compound of the formula (II }; 

5 

W 

G_A V / Ar ~ x - Y "~ z 

N N 

I ! 
H H 

cm 

wherein: 
G is : 

1 5 an aromatic CVjo carbocycie or a nooaroraatic C^.iocarbocycle saturated or unsaturated; 

a 6-10 membered heteroaryl containing I or more heteroatoms chosen from 0, N and S; 

a 5-8 membered monocyclic heterocycle containing one or more heteroatoms chosen 
20 from €), N and S; 
or 

an 8-1 1 membered bieyclic heterocycle. containing one or more heteroatoms chosen from 
O, N and S; 

wherein G is substituted by one or more R 5 , R 2 or R.?; 

25 

Ar is: 

phenyl, naphthyb quinolinyi, isoquinoiinyi, tetrahydronaphthyl. tetrahydroquinolinyl 
30 tetrahydroisoquinolmyl, benzimidazolyl benmfuranyl dihydrobenzofuranyi, sndoiinyl. 
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benzoihienyl dihydrobenzothienyi. indanyl. indenyl or indolyl each being optionally 
substituted by one or more lis or Ry 

Xis: 

5 a Cj. s eycloalkyt or eycloalkenyi opiionaliy substituted with one to two oxo groups or one 
to three Cm alkyl. Cm alkoxy or Cm alkyiamino chains; 

phenyl, furanyl. thienyi. pyrrol yl pyrazoly], ■ midazolyk pyndinyl. pyrimidmyL 
pyridinonyi, dihydropyridinonyl. maleiraidyl. dihydromaleimidyl, piperdinyl, 
1 0 benzimidazoie. 3H-imidazo[4, 5-b]pyridine 4 piperazmyl pyridaziny 1 or pyraziny j ; 



Y is: 

15 

a bond or a Cm saturated or unsaturated branched or imhranched carbon chain optionally 
partially or fully halogenated, wherein one or more methylene groups are optionally 
replaced by O, N, or S{0) m and wherein Y is optionally independently substituted with 
one to two oxo groups, phenyl or one or more Cm alky I optionally substituted by one or 
20 more halogen atoms; 

Zis: 

phenyl, pyridinyl. pyrmudmyf. pvndazmyl pyrazinvL imidazoly), pyraxoly), friazolyL 
25 teirazoivL furanyl thienyl, pynmyl. each being optionally substituted with one to three 
halogen. Cm alkyl Cm alkoxy. hydroxy, amino, mono- or di-((.V- alkyl )an mux Cm 
aIkyPS(0;w CN. CONHj, COOfi or phenyjamino wherein the phenyl ring is optionally 
substituted with one to two halogen. Cm alkyl or C Hl alkoxy; 

30 tetrahydropyraoyl, tetrahydroiiiranyL I J-dioxolanonyl, 1 .3 -dsoxanonyl, 1 ,4-dioxanyi, 
morpholinyL thiomorphohnyl, thiomorphoJino sulfoxidyl, thsomorpholi.no suifonyl 
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piperidinyl. piperidinonyt, piperazinyf. tetrahydropyrinudony 1 . cyclohexanonyl 
cyclohexanoiyL pcntamefhyieoe sulikiyl peoraraethylene sulfoxid) L pentamethyiene 
sulfonyL tetramctbylene sulfide, tetramethylene suifbxidyi or tetramethylene sui forty 1 
each being optionally substituted with one to three nitrite, Cos aikyl. C s .< s aikoxy. 
5 hydroxy, amino, mono- or di-tCi.a. alkyljamino-CY.-s aikyl, COMM. 5. phenyiamino-Cj..? 
alky! or Cko alkoxy-Cio. alky!; 

halogen. C ; o aikyl. nitriie.. amino, hydroxy . ks. f . aikoxy. NkkMO}. mono- or ditCj.^alkyi) 
aminocarbonyl, mono- or cli( Chalky hamino, secondary or tertiary amine wherein the 

io amino nitrogen is covatentSy bonded to C aikyl or Co? alkoxyaikyl pyridinyl-Cio aikyl, 
imidazolyi-Ci.j alkyi. teirahy droforany 1-C f aikyl. nitrile-Cj.3 aikyl. carboxamide-C?.-, 
alkyk phenyl wherein me phenyl ring is optionally substituted with one to two halogen, 
Cw aikoxy, hydroxy or mono- or di-(C 3 .j aikyijamino, C { . 6 alkyl-S(0) m , or phenyl- 
S(0) m , wherein the phenyl ring is optionally substituted with one to two halogen, C]. 6 

! 5 aikoxy. hydroxy, halogen or mono- or dt-{C ■. . 3 alkyl)amino ; 

Ci.(i alkyl-S(0) m , and phenylkS(0). n . wherein the phenyl ring is optionally substituted 
with one to two halogen, Cj.<\ aikoxy, hydroxy or mono- or di-(C K ? alkyl)ammo; 

20 each R< is independently: 

Cj.jo a lkyl optionally be partially or folly haiogenated. and optionally substituted with 
one to three (k. i0 cye!oaikanyk hydroxy, phenyl naphthyk pyridinyl pyrimidinyl 
pyrazinyl pyridazmyi, pyrrol y I, imidazolyl, pyrazolyl thienyl furyi, jsoxazolyl or 
25 tsothiazolyi; each of the aforementioned being optionally substituted with one to five 
groups selected from halogen, C t .« aikyl which is optionally partially or fully 
haiogenated, Ck-s cyeioaikanyk cycloalkenyk hydroxy, nitriie. Coo aikoxy which is 
optionally partially or folly haiogenated or NR 2 C(0), mono- or di(C|.jalkyi)amino. and 
mono- or di(Ci-^Ikyl)aminocarbonyl; 
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cyclopropyloxs ttyioxy. cyclopentyk e exylox> r<.\coK"«t io\\«.iJ 

being optionally partially or fully halogenated and optionally substituted with one to three 
C'i.3 alky ! groups optionally partially or fully halogenated. CN. hydroxyCu^alkyl or aryl; 
or an analog of such cycioaikyl group wherein one to three ring methylene groups are 
5 independently replaced by 0. SCO},,, CHOI I >CO. >C=S or NH; 

phenyloxy or benzyloxy each being optionally partially or fully halogenated and 
optionally substituted with one to three Chalky] gtoups optionally partially or fully 
halogenated, CN. hydroxyCj.^alkyl or ray;: or an analog of such eyclouryl group wherein 
10 one to two ring roethyne groups are independently replaced by N; 

cyclopropanyh cyclobutanyl. cyelopentanyh cyebhexanyl cycloheptanyl, 
bicyclopentanyh bicyelohexanyl o; bicycloheptanyk each being optionally partially or 
fully halogenated and optionally substituted with one to three Chalky! optionally 
15 partially or fully halogenated, CN. hydroxyC t .jalkyi ur aryl; or an analog of such 

cycioaikyl group wherein one to three ring methylene groups are independently replaced 
by O, S(0) mi CHO.fl >DO. >C>S or NH; 

C$.\fi branched or unhranced alkenyl each being optionally partially or fully halogenated, 
20 and optionally substituted with one to three Cj.j branched or unfaanched atkyh phenyl 
naphthyl, pyridinyl. pyrimidinyl. pyrazinyl, pyridazinyh pyrrolyl, unidazolyi, pyrazolyl 
thienyi, furyl, isoxazolyi or isothiazolyi each of the aforementioned being substituted 
with one to ti\ lull" it tllcyl vhich is. n partial a 1 ilb halogenated, 
cyclopropanyk cyehhuta.nyb cyelopentanyh cyclohexanyh cycloheptanyk 
25 bicyclopentanyl. bicyelohexanyl and bicycioheptanyl, hydroxy, nit-rile, Cj.3 alkyloxy 
wmchtsoptt i , d >r fully halogenated diCCYO mon )rdi(Ci 
alb i)aminoearbom 1 the C V!y branched or tmbraneed alkenyl being optionally 
interrupted by one or more heteroatoms chosen from O, N and S(0},„; 



231 



WO 00/55139 



K:mksoo/o.w>5 



cyciopemenyl. cyclohexenyi. cyclohexadtenyl. cycloheptenyl. cydcheptadienyL 
htcyclohexenyl or bicydoheptenyi. wherein such cyeloalkenyi group is optionally 
substitute i with one to three ( . groups 

5 nitrile. halogen; 

rooihoxycarbonyk ethoxycarbonyl arid piopoxyearbonyl: 

siiyl containing thtc C ; .. : a Iky I t > optionally partially or fully halogenated; 

10 

C,h> alkynyJ branched or unbranched carbon chain optionally partially or fully 
halogenated. wherein one or more methylene groups are optionally replaced by 0. Nil or 
S(0) m and wherein said alkynyl group is optionally independently substituted with one to 
two 0X0 groups, pyrroldinyl pyrrolyl. one or more C ( ..» alkyl optionally substituted by 
!5 one or more halogen atoms, nitrite, morphoiino, piperidinyl. piperazmyl, imidazoiyl, 
phenyl, pyridinyl, tetrazolyi, or mono- or difC^alkyOamino optionally substituted by 
one or more halogen atoms; 

each Rj, R», and R ? is 

20 

a C06 branched or unbranched alkyl optionally partially or fully halogenated, acetyl 
aroyl, C\* branched or unbranched alkoxy. each being optionally partially or fully 
halogenated. halogen, methoxyearbonyl Ct.3 aikyl-S(0) m optionally partially or fully 
halogenated, or phenylsulfonyl; 

25 

Cm, alkoxy, hydroxy, amino, or mono- or di-(C: ? alkyl >amino, nitrile, halogen: 
OR*; 
30 nitre; or 
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mono- or dHC;., t alkyl )andno-S{Ob optionally partial!)- or fully haiogenated, or 
H 2 NS0 2 ; 

each R.~. is independently: 

5 

phenyl naphthyl, morpholinyl, pyridinyh pyrimidinyL pyrazinyL pyridaziriyL pyrrolyl, 
pyrrolidinyl. imidazolyl, pyrazolyi, thiazolyl. oxazoyi. triazoiyl. tetrazolyi, thierryL fury I 
letrahydrofuryL isoxazolyi. isothiazoiy1;quinoIinyL IsoquinolmyL indolyl 

10 benzimidazoiyk benzofuranyl benzoxazolyl, benzisoxazolyk benzpyrazoiyl, 

benzothiofuranyi, cmnoliayl, pterindiny!. phthalazinyl. naphthypyridinyl, quinoxalinyi, 
quinazolinyi. purmyl or indazoiyk each of the aforementioned is optionally substituted 
with one to three phenyl, naphthyl, heterocycle or heteroaryl as hereinabove described in 
this paragraph, C f . fi branched or unbranched aikyl which is optionally partially or fully 

! 5 haiogenated, cyelopropanyl, cyclobutanyl, cyclopentanyi , cyclohexanyl, cycloheptanyl, 
bicyclopentanyi, bicyclohexanyi, bicyeloheptanyl, phenyl Cm aikyl, naphthyl Cm alkyl, 
halogen, hydroxy, oxo, nitrite, Cjo alkyioxy optionally partially or fully haiogenated. 
phenyloxy, naphthyloxy, heteroaryloxy or heterocyelieoxy wherein the heterocyclic or 
heteroaryl moiety is as hereinabove described in this paragraph, nitre, amino, mono- or 

20 di-(Cj ..?aiky Ham ino, phenylamino, naphtbyiamrao. heteroaryl or heterocyclic amino 

wherein the heteroaryl heterocyclic moiety is as hereinabove described in this paragraph, 
NH 2 C(0), a mono- or di-(C|. 5 alkyi) aminocarbonyl, C w alkyJ-C(0)-C M aikyl, amino-C t . 
5 aikyl, mono- or di-(C K? alkyl)amino-CV ? alkyl amino-S{0)>, di-(C 1 . i alkyi)amino-S(0) 2 , 
R7-C1.5 alkyl, R«-Cm alkoxy, R 9 -C(0)-C?.5 alkyl, R nr Cj. 5 alkyl(R if )N. carboxy-mono- or 

25 d)-(C t -5aikyl)-amino: 

a fused aryl selected from benzocyclobutanyl indanyL indenyl, dihydmnaphthyk 
tetrahydronaphthyl, benzocycloheptanyl and benzocydoheptenyl, or a fused heteroaryl 
selected from cyclopentenopyridinyk cyclohexaaopyridi nyl , cyclopentanopyrimidinyl, 
30 cyelohexanopyrimidinyl, cyclopentanopyraziny'l. cyclohexanopyrazinyl, 
cyclopentanopyridazinyl,cyciohexanflpyridazmyl,cyelopentanoquinoljnyl J 
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c y c i oh exa noq u t n of i n y 1 . e y c I op en t an 0 1 so 
cyeiopenianoindoly ! . cy clohex&noindoSy 
cyclohocaaol m irmdazolyl. cyciopentai 



ciopemanobenzimidazohl 



xazob i, cycli . 



txanoisoquinolinyl. 



cyciopentanoinddazoiyi, cydohexanohn idazoh i . cyclopentanotbienyl and 
5 eydohexanoihienyk wherein the fused aryi or fused heteroaryl ring is independently 
substituted with zero to three phenyl. naphthyU pyridinyS, pyrimidinyL pyraxinyi, 
pyridazitwL pyrroiyl, miidazolyl, pyrazolyl. thienyL furyl, isoxazolyK isothiazolyl, C u 
alkyl which is optionally partially or fully halogenated, halogen, nitrite, Cj. 5 aikyioxy 
which is optionally partially or fully halogenated. phenyloxy, naphthyloxy. heteroarytoxy 
10 or heierocyeiicoxy wherein the heteroaryl or heterocyclic moiety is as hereinabove 
described in this paragraph, nitro, amino, mono- or dl-fC,^alkyI)amino. phenylamino, 
naphthylamino, heteroaryl or heterocyclic amino wherein the heteroaryl or heterocyclic 
moiety is as hereinabove described in this paragraph, NH 2 C(0), mono- or di-(Ci- 
5 atkyl)aminocarbonyl, Cm aikyi-OC(O), Ci„ s alkyl~C(0)-C M alkyl, amino-Ci .5 alkyl, 
15 mono- or di-(Ct. 3 )aJkylammo-C,. 5 alkyl. R ir C, alkyl, RjrCto afkoxy, R H -C(0)-Ci-5 
alkyl or R 13 -C,. 5 aikyl(R t< j)N; 

cyciopropanyl. cyelobutany}, cyclopentanyl. cyelohexanyl, cyeJoheptanyl, 
bicyclopentanyl, bicyclohexanyl or bkycloheptanyl, each being optionally be partially or 
20 fully halogenated and optionally substituted with one to three C1.3 alkyl groups, or an 
analog of such cycloalky i group wherein one to three ring methylene groups are 
independently replaced by O, S. CHOH, KMX K>S or Nil; 

cyclopentenyk cydohexenyi, cyclohexadienyl, cycloheptenyi, cydoheptadienyl, 
25 bicyclohexenyl or bicycioheptenyl each optionally substituted with one to three C w alkyl 



Cm alkyl-pheny1-C{0)-Ci.4 alkyl-, C M alkyl-CfOKi-* alkyl- or C s . 4 alkyl-phenyl- 
S(G) m -C M alkyl-: 



groups: 



30 
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Ci.6 alkyl or C t .. 6 branched or unbranched alkoxy each of which is optionally partially or 
fully halogenated or optionally substituted with R t7 ; 

ORis or C« alkyl optionally substituted with ORi«; 

5 

amino or mono- or di-((> r .^dkyl.5amino optionally substituted with R^: 

R 2!) C(0)N{R ? ,V, RjjO- or R 35 R 24 NC{OH R 26 (CH 2 ) m C(0)N(R 2J )- or 
RaAOKCHOJNCRaiH 

SO 

Ca^alkenyl substituted by R r ,R 24 NC(0)-; 

C?-6 alkynyl branched or unbranched carbon chain, optionally partially or fully 
halogenated, wherein one or more methylene groups art optionally replaced by O, NH, 

15 S(0> m and wherein said alkynyl group is optionally independently substituted with one to 
two oxo groups, pyrroldinyl, pyrrolyl, morpholmyl, piperidinyl, piperazmyl, imidazolyl, 
phenyl, pyridmyl, tetrazoiyl one or more C M alkyl optionally substituted by one or more 
halogen atoms, nitrite, rnorpholmo, piperidinyl. piperazinyl, imidaxoiyl, phenyl, 
pyridinyl, tetrazoiyl, or mono- or difC M aIkyl)ammo which may be substituted by one or 

20 more halogen atoms; or 

aroyi; 

Kf, is a: 

25 

Cm alkyl optionally partially or folly halogenated and optionally substituted with R 26 ; 

each R 7 , R», R t0s R i3 , R13, Ru, Ris, Rt?, Rw, R 2 j and R 2(> is independently: 
nitrite, phenyl, rnorpholmo. piperidinyl, piperazinyl, imidaxoiyl, pyridinyl, tetrazoiyl, 
30 amino or mono- or di^C^dkylJamino optionally partially or fully halogenated; 
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each R 1 1 and- R J; , is independently; 
lydrogea or ( ilkyl optional!} rtially o fuily halogenated 

R;s is independently: 
5 hydrogen or a 0.. t alkyi optionally independently substituted with oxo or R;>>; 

Rid is independently: 
Ci-jo alkyi optionally partially or fully halogenated. phenyl, or pyridinyl; 

10 R 2 i is independently: 

hydrogen or C:_, alky! optionally partially or fully halogenated; 

each R n , &n and R> 4 is independently: 
hydrogen, Cm> alkyi optionally partially or fully halogenated, said Cj* alkyi is optionally 
! 5 interrupted by one or snore O, N or S, said alkyi also being independently optionally 
substituted by mono- or di-(C^alkyl)aminoearbonyi, phenyl, pyridinyl, amino or mono- 
or di-(C[-4alkyi)amino each of which is optionally partially or fully halogenated and 
optionally substituted with mono- or di-(Cj^alkyl)amino; 
or R23 and R 24 taken together optionally form a heterocyclic or heteroaryl ring; 

20 

m = 0, 1 or 2; 
W is O or S and 
25 pharmaceuticaliy acceptable derivatives thereof. 



1 8. The compound according to claim 1 7 wherein: 



30 G is: 

phenyl, naphthyk benzxx:yclohutanyf dihydronaphthyh tetrahydronaphthyl, 
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benzocycloheptanyl henzocyciohepienyl indanyl indenyi 

pyridinyl pyr d< n> !. juinolinyl. dihydroqumolinyl tetrahydroquino\ i. isoquinolinyl, 
ictrahydroi soq Luri. >y I . pyndaziml pyrimidinyl pyrazinyl, henziraidazolyl benzihiazoiyl, 
benzoxazoiyl. benzofuranyl henzothiophenyl benznyrazohl dibvdrobenzoturanyl. 
dihydrobet&o tm opben y i . benzooxazolonyl benzof i .4)oxazin-3-cnyl. benzodioxolyl 
benzop ,3 jdioxol-2-onyl benzofuran-3-onyK tetrahydrobenzopyranyl, mdoiyt, mdoimyl. 
mdolonyl indolinonyl phthaiirnidyl chromoyi; 

oxtxanyl pyrrolidmyl tetrahydrofuranyi. tetrahydrothtophenyl piperidinyl piperazmyl 
morpholinyl, tetrahydropyranyl dioxany;. tetramethyiene sulionyl tetramethyiene 
suStbxtdyl oxazoiinyl, thiazoiinyl. imidazolinyl tsitrahydropyridinyb homopiperidinyl 
pyrrolmyl tetrahydropyrimidmyl decahydroquinolinyl, decahydrotsoquinolinyl, 
thiomorpholmyl. thiazoliciinyt dihyxboexazinyt dihydropyranyl oxocanyl. heptaeanyl 
thioxauyi or dithianyl; 

wherein G is substituted by one or more Rj. R 2 or Rj. 
1 9, The compound according to claim 1 8 wherein 

G is phenyl, pyridinyl pyridonvl, naphthyl qumolinyl. isoquinofinyl pyrazinyl 
t» v 1 xii o a oh I benzofuran I henzothiophenyl bcnzpyrazolyl, 
dihydrobenzoforauyl dihydrobenzothiophcnyl indanyl indenyi iadoiyl indolinyl 
indolonyl ox indolinonyl, wherein G is substituted by one or more R t , R 2 or R 3 ; 

Ar is: 

naphthyl quinolinyl isoquinoiinyl tetrahydronaphthyi, tetrahydroquinoiinyl, 
tetrahydroisoquinolinyl indanyl indenyi or indoly! each being optionally substituted by- 
one or more R.j or R s groups: 

Xis; 
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phenyl, furanyl. thienyi. pyrroiyi. pyrazolyl. imidazoiyl. pyridinyk pyrimidinyi. 
pyridinonvl. dihydropyridinonyk maieimldyl, dihydromateimtdyk piperdinyl. 
piperazinyl psridazinyl or pyrazinyk 

Y is: 
a bond or 

a Cm saturated or unsaturated carbon chain wherein one of the carbon atoms is optionally 
replaced by O, H, or S{0)„, and wherein Y is optionally independently substituted with 
one to two oxo groups, phenyl or one or more €>.., alkyl optionally substituted by one or 
more halogen atoms; 

Z is: 

phenyl, pvridinyl, pyrimidinyi. pyridazinvL pyrazinyl. iroklazoiyl. furanyl, thienyi, 
dihydrothiazoiyh dihydrothiazolyl suiloxidyL pyranyl, pynolidmyl which are optionally 
substituted with one to three nitrite, C1.3 alkyl, Ci.j alkoxy, amino, mono- or dt-(Cw 
alkyOamino, CONH2 or OB; 

tetrahydropyranyi, tetrahydro&ranyi, 1,3-dioxotenonyl, 1 ,3-dioxanonyl, 1,4-dioxanyl, 
morpholinyl, thiomorpholinyl, thiomorpholino sulfoxidyl, piperidinyl, piperidinonyl 
piperazinyt, tetrahydropyrimidonyl, pentamethytene suifidyL pentamethylene sulfoxidyl, 
pentamethylene suifonyl, tetramethyleue suifidyL ictramethylene sulfoxidyl 01 
tetramethylene sulfonyl which are optionally substituted with one to three nitrite, C M 
alkyl, Cj-s alkoxy, amino, mono- or di-(C;-3 a3kyl)amino, CONH?, or OH; 

nitrite. C t .<v alkyi-S(0)«,, halogen, hydroxy. C , .4 alkoxy. amino, mono- or di-(C;.<$ 
aiky!)amino. mono- or di-(C|. 3 aikyOaminocarbonyl, or NH 2 C(0); 

each Rs is independently: 
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C>6 alky I optionally partially or fully kaiogenatcd. and optionally substituted with one to 
three C^cydoalkyl. phenyl, thienyi, fury I, hsoxazolyl or isothiazoiyl; each of the 
aforementioned being optionally substituted with one to three groups selected from 
■■> halogen. Ci-;, alky) which is optionally partially or fully halogenated. hydroxy, nitrite or 
Ci.jalkoxy which is optionally partially or fully halogenated; 

cyclopropyU cyckVbutyl. cyclopentanyk eyclohexauyl bicyelopentanyl or 
bicyclohexanyl, each being optionally partially or fully halogenated and optionally 
10 substituted with one to three Cj. 3 alkyl groups optionally partially or fully halogenated, 
ON, hydros yCKudkyi or phenyl: or an analog of such cycioalkyi group wherein one to 
three ring methylene groups are independently replaced by O. S, CTiOH. >€><), >OS or 
NH; or 

15 silyi containing three C-.i alkyl groups optionally partially or fully halogenated; 

R2 h independently: 

halogen, Cj. 3 alkoxy, C1.3 alkyi-S{0) n) optionally partially or fully halogenated. 
20 phenylsulfonyl or nitrile; 

is independently: 

phenyl, morpholmo, pyridinyk pyrimidinyl, pyrazinyl pyrroiyl pyrrolylidinyl, 
25 imMazolyl, pyrazolyi, each being optionally substituted with one to three phenyl, 

naphthyl, heterocycle or heteroaryi as hereinabove described in this paragraph, C ; . 6 alkyl 
which is optionally partially or fully halogenated. cyelopropanyl, cyciobutanyL 
cyclopentanyk cyclohexanyl. cycloheptanyl. bicyclopentanyL bicyclohexanyl, 
bieycioheptanyl, phenyl C|.j alkyl naphthyl C } . ? alkyl. halogen, oxo. hydroxy, nitrile, C1..3 
30 alkyloxy optionally partially or fully halogenated,. phenyloxy. naphthyloxy, heteroaryloxy 
or heterocycbcoxy wherein the heteroaryi or heterocyclic moiety is as hereinabove 
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dc i i d m tif i ur i i s eo m m > m u > <. < 1 1 * > i i 1 unino. 

n >hth> 1c mino heteroa yi or leteroq die amino wherein the heteroaryi or heterocyclic 
moiety is as hereinabove described in this paragraph. NI-bCt'Q), a mono- or di-(Cu 
.uiikyl Jam moearbony [. C|.> aikyi-C(0)-Ci.4 alkyk mono- or di-(Ci. 3 aikyl)amino, mono- or 
5 di-(C j jalkylamino-C i ..>• alkyl. mono- or dHd ,-,alky Ham ■ no • Si Oh. R?-Ci.> alkyl, Rj-CW 
alkoxy, fVC(0)-C s ..< alkyl. Rir€:-; alkyi(R n )R carboxy-mono- or di-(CV<)-alkyl- 
amino; 

C|.; alky! or C M alkoxy each being optionally partially or fully halogenated or optionally 
SO substituted with R (7 ; 

ORjg or Ck> alkyl optionally substituted with OR$$: 

amino or mono- or di- {Ci-$ alky!)amino optionally substituted with R J9 ; 

15 

R2oC(0)N(R 2! > } R 21 0- ; R 2 . ? R 2 4NC<0>-: R^C1I 2 C(0)H{R 25 > or R 26 C<0)CH a N(R 2 j)-; 
C^aikenyl substituted by RasRaNQO)-; or 

Cjji alkynyl branched or unbranehed carbon chain optionally partially or fully 
20 halogenated and optionally independently substituted with one to two oxo groups, 

pyrroldmyL pyrrolyl, morphohnyh piperidmyk piperazinyl. imidazolyh phenyl, pyridinyi. 
tetrazolyl or one or more Cm alkyl optionally substituted by one or more halogen atoms; 
and 

R-y and R2; taken together optionally form imidamlyh pipertdinyL morpholinyl, 
25 piperazinyl or a pyridinyi ring. 

20. The compound according to claim 19 wherein: 
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G is phenyl. pyridinyL pyridonyL naphihyl quinolinyl. isoquinolmyl. pyrazinyh 
benzothiophenyL dihydrobenzoiunnwl. dihydroh<m,rothiophenyi. iadanyi, indolyl. 
iadolinv!. mdolonys or hidolinonyl. wherein G is substituted by one or more Ri- R> or R.?; 

5 Ar is naphihyl; 

Xis 

phenyl, intidazoiyi. pyridinyL pyrimidinyl. piperdinyi. piperazinyL pyrida/inyl or 
pyraz-nvl each bein.it optionally independently substituted with one lo three Cm aikyl, CL. 
SO 4 alkoxy. hydroxy, nitrite, amino, mono- or di-(C;,} aikyl )ammo, mono- or di-(Cs, 5 
aikyiamino)carbonyl. NH 2 C(0), Cm alkyl-S{0) m or halogen; 

Y is: 
a bond oi- 
ls a C m saturated carbon chain wherein one of the carbon atoms is optionally replaced by 
O, N or S and wherein Y is optionally independently substituted with an oxo group; 

Zis: 

20 phenyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyi, imidazolyk dihydrothiazolyl, 
dihydrothiazolyl sulfoxide, pyranyl or pyrrolidinyl which are optionally substituted with 
one to two Cm aikyl or Cj.2 alkoxy; 

tetrahydropyranyl, morphoiinyl, thiomorpholinyl, thiomorphoiino sulfoxidyl, piperidinyL 
25 piperidmonyL piperazinyi or tetrahydropyrimidonyl which are optionally substituted with 
one to two Cj.> aikyl or Ch. 2 alkoxy; or 

C s _ 3 alkoxy; 

30 each Rj is independently: 
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do alky] optionally partially or fully halogenated. and optionally substituted with phenyl 
substituted with zero to three halogen. Cw alkyl which is optionally partially or fully 
h i) unt t im on ait it < t ub><\\ whwh s option ; p.' no or fully 
halo gun a ted: 

5 

eyclopropyh cyclobutyh cyclopentanyi. cyclobexanyl. bicyciopemanyl or 
bicyclohexanyh each being optionally partially or fully halogenated and optionally 
substituted with one to three d o alkyl groups optionally partially or fully halogenated, 
CN, hydroxyCi.jalkyJ or phenyl; and an analog of cyclopropyi, cvclobutyh 
10 cyclopentanyi, cyciohexanyf. bicyclopentaayi or bicyclohexanyl wherein one ring 
methylene group is replaced by O; and 

silyi containing three do independently alkyl groups optionally partially or fully 
halogenated; 

15 

each is independently: 
brorno, chioro, fluoro. methoxy, uiethylsuifonyl or nitrile; 

each R3 is independently: 

20 

phenyl, morpholino, pyridinyh pyrinhdinyh pyrrolyiidinyh 2,5-pyrroiidin-dionyL 
hnidazoiyl, pyrazolyl. each of the aforementioned is optionally substituted with one to 
three do alkyl which is optionally partially or fully halogenated. halogen, oxo, hydroxy, 
nitrile and do alkyloxy optionally partially or fully halogenated; 

25 

do alkyl or do alkoxy optionally partially or fully halogenated or optionally substituted 
withR s? ; 



ORjtt or do alkyl optionally substituted with OR !S ; 
30 amino or mono- or di-(d-.? alkyi)amino optionally substituted with Ri?: 
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R»C<0)N<Rii)-. R-O ; R^R^NCiO)-: R»CH 2 C(0)N(R 21 >- or R 2 6C{0)CH,N(R 2t H 

Qm alkenyi substituted by R>dU^ r C(0}~; or 

5 C2.4 alkynyi substituted with pyrroldinyl or pyrroiyi ; 
and 

11; i aud R?. ; taken together optionally form morpholino. 

10 21. The compound according to claim 20 wherein 

G is phenyl pyiidinyl pyndons I naphthyl. quinolinyl isoqumoiinyl. 
dibydrobeozofiiranyl. indanyl, mdolinyh indolonyi. or indoiinonyi . wherein G is 
substituted by one or more R 5 , R> or R ? ; 

15 

Arts 1 -naphthyl 
Xis: 

20 phenyl tmidazolyl, pyridinyl, pyrimidmyl piperdinyl piperaziml pyndaxinyl or 
pyrazinyl; 

Yis: 
a bond or 

25 ~CH 2 -, -CHaCHj-, -0(0)-, -O-, -S-, -NH-Cl bCH,CH r . -N(CH 3 )-, or -NH-; 

each R t is independently: 

C 5 . 5 alkyl optionally partially or fully halogenated, and optionally substituted with 
30 phenyl; 
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cyclopropyL eycfopentanyk cyclohexanyi and bicyclopentanyi optionally substituted with 
one to three methyl groups optionally partially or fully halogenated. CN. hydroxymethyl 
or phenyl; or 2-tetrahydrofuranyl substituted by methyl; or 
trimethyl siiyl: 

5 

each R? is independently: 

phenyl, morpholinyh pyridinyl, pyrimidtnyl. pyrroMidinyi. 2.5-pyrroltdin-diorxyl, 
irmdazolyl or pyrazolyl wherein any of the aforementioned is optionally substituted with 
iO Cj..;. alkyi which is optionally partially or fully halogenated; 

Cm alky! or CV, alkoxy each being optionally partially or fully halogenated or optionally 
substituted with diethylamide; 

15 ORjs or Ci.j alky! optionally substituted with OR t8 ; 

amino or mono- or di-CCVs alkyI)amino optionally substituted with Rt<>; 

CH 3 C(0)NH-. R 22 Q- ; R M R^NC(0)-; R, 6 CH 2 C(0)N{R 2i )- or R 36 C(0)CH 3 N(R ;it )-; 

20 

Cj^aikenyl substituted by R2jR> 4 NC(0)-; or 

C 2 -4 alkynyl substituted with pyrroldinyl or pyrrolyl; 

25 R 2 * and R u are H or R 23 and R 24 taken together optionally form morpholino; and 
R?5 is morpholino. 

22. The compound according to claim 21 wherein 

70) 

Gis 
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phenyl pyridinyl or naphthyl wherein G is substituted by one or more Rj. R 2 or R?; 
Xis: 

imidazoly] or pyridinyl; 

5 

Y is. 

-CH>.. -NH-CH 3 CHjCH r or -NH-; 

Z is morpholino; 

each R f is independently: 
lert-butyl, sec-butyl tett-amyl or phenyl; 

R2 is ehloro; 

15 

Rj is independently; 

methyl, methoxy, methoxymethyl hydroxy-propyl acetamide, morpholino or 
morpho iinoear bony i . 

20 

23. The compound according to claim 22 wherein X is pyridinyl 

25 24. The compound according to claim 23 wherein the pyridinyl is attached to Ar via 
the 3-pyridinyl position. 



30 25 . A compound of the formula (II I): 
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w 

0. A ^Ar X Y Z 

H 

(III) 



E is carbon or a heleroatorn group chosen from -0-, -Ni l- and -S~: 
G is : 

to an aromatic (Vic carbocycie or a nonaromatic C^.^carbocyck saturated or unsaturated; 

a 6-14 numbered monocyclic, bicyclic or tricyclic heteroaryl containing 1 or more 
heteroatoms chosen from O, N and S; 

i 5 a 6-8 membered monocyclic hetcrocycle containing one or more heteroatoms chosen 
froraO, N and S: 



an 8-11 membered bicyclic heterocycle, containing one or more heteroatoms chosen 
from 0, N and S; 



wherein G is optionally substituted by one or more R u R 2 or Rj; 



Ar is: 

phenyl, naphthyl qumoimyl isoqumolinyL tetrahydronaphthyl, tetrahydroquinolmyf, 
tetrahydroisoquinoiinyL benzimidazoiyi, benzofuranyl, dihydrobenzofuranyl indolinyl, 
benzotfliemi, dihydrobenzothienyl. indanyl, indenyj or indoiyl each being optionally 
substituted by one or more R 4 or R 5 ; 

Xis; 



246 



WO (JO/55139 



PCTAJS00/O3865 



a C-s cycioalkyi or cydoalkenyl optional is substituted with one to two oxo groups or one 
to three Cm alkyL Cm alkoxy or C M alkylamino chains each being branched or 
iinhranched: 

5 aryi, furanyL Uuen> I pyrrol v I. pyrazobl. imidazole!, pyridinyl pyrimidinyl pyridinonyl. 
dihydropyridmonyl maietmidyl dihydromaleimidyl piperdmyl benzimidazole. 31 f 
jmidazo[4,5-bjpyridint\ piperazinyi. pyrtdaziny! or pyrazinyl; each being optionally 
independently substituted with one to three C M alkyL C-. 4 alkoxy, hydroxy, nitrile. ammo, 
mono- or di-(C s .s alkyl)am:no. mono- or di-(C t .-, alkylamino)carbonyi. NHvC(O), C t . 6 
10 alfcyI-S(0) m or halogen; 

Y is: 

a bond or a C ; . 4 saturated or unsaturated branched or unbranched carbon chant optionally 
is partially or fully halogenated, wherein one or more C atoms are optionally replaced by 0, 
N, or S(0) w and wherein Y is optionally independently substituted with one to two oxo 
groups, nitrile, phenyl or one or more Chalky! optionally substituted by one or more 
halogen atoms; 

20 Z is: 

aryl, heteroaryl selected from pyridinyl piperazinyi, pyrimidinyl, pyridazinyl, pyrazinyl 
imidazolyt pyrazoiyL triazolyi, tetrazoJyl, furanyl, thienyl and pyranyi. heterocycie 
selected from tetrahydropyrimidonyl, cyclohexanonyl, cyclohexanolyf 2-oxa- or 2-thia- 

25 5-aza-bicyclo(2.2. 1 }heptan pentarat u pentameth ienc sulfoxidyi 

pentamethylene sulfonyi. tetramethylene sulfidyl tetramethylene sulfoxidyi or 
tetramethylene sulfonyi tetrahydropyranyl letrahydro furanyl i ,3-dioxolanonyl, 1,3- 
dioxaoonyl 1.4-d.ioxanyi. morpholino. thioraorpholino, thiomorphoboo sulfoxidyi 
thiomoiphoilno sulfonyi piperidinyl piperidmonyl pyrrolidinyi and dioxolanyl, 

30 each of the aforementioned Z are optionally substituted with one to three halogen, Cu, 
alkyl, Cf.6 alkoxy, (Vo alkoxy-Ct.3 alkyl, Cj.« alkoxyearbonyl aroyl Cu 3 aeyl oxo. 
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hydroxy. pyridinyl-Ci^ alkyl. tmidazolyl-Ci.3 alkyL tetmhydrofuranyI-C^ ; alkyL nitriie- 
Cj.salkyi. nitrile. carboxy. phenyl wherein the phenyl ring is optionally substituted with 
one k> two halogen. Cm, aikoxy, hydroxy or mono- or di-(Ci^ alkyl)ainino, C t _ c , alkyl- 
S('0} m , or phenyl- S(0) fl! where;!-; the phenyl ring is optionally substituted with one to two 
5 halogen. C f .,<. aikoxy. hydroxy, halogen or mono- or di-(Q.3 alkyl)amino; 

or 7. is optionally substituted with one \o three amino or amino-C K i alky 1 whereat the N 
atom is optionally independently mono- or di-substituted by aminoCh^alkyl C;.*a1kyl. 
arylCfi.jalkyi. C^alkoxyC,.? alkyL C^ aikoxy. aroyh Cj^aeyl C Ki aiky!-S(0) m - or 
aryiCfi. 3 a1kyi-S{0) i;> - each of the aforementioned alky] and aryj attached to the amino 
H) group is optional ly substituted with one to two halogen, Ch alkyl or C ( . b aikoxy; 
or Z is optionally substituted with one to three aryL heterocycie or heteroaryl as 
hereinabove described in this paragraph each in turn is optionally substituted by halogen. 
Cj-6 alkyl or CV fl aikoxy ; 

I 5 or Z is hydroxy, halogen, nitrile. amino wherein the N atom is optionally independently 
mono- or di -substituted by C«,yacyt C^alkyl or C^alkoxyCi-salkyh Chalky! branched 
or unbranched, Cj^alkoxy, Cj.jacyiamino, nitrileC M alkyl, C M alkyl-SfO)*,, and phenyl- 
S(0) m , wherein the phenyl ring is optionally substituted with one to two halogen, Cf.fi 
aikoxy, hydroxy or mono- or di-(Cio alky!)amino; 

20 

each R, is independently: 

Cm© alkyl branched or unbranched optionally partially or fully halogenated, wherein one 
or more C atoms are optionally independently replaced by O, N or S(0) m , and wherein 

25 said Cj.to alkyl is optionally substituted with one to three C-osocycioaikyL hydroxy, oxo. 
phenyl, naphthyl, pyrtdinyl, pyrirnidinyl pyrazmyl, pyridazinyl, pyrrolyi, pyrroiidinyl. 
imidazolyl. pyrazolyl. ihienyi furyl. dioxolanyl, isoxazoly! or isothiazolyi; each of the 
aforementie ied ">■ ing optionally substituted with one to five groups selected from 
halogen. Cm; alky! which is optionally partially or fully halogenated, C 3 .« cycioaikanyl 

30 Cm cyeioalkenyl, hydroxy, nitrile, C j. 3 aikoxy which is optionally partially or fully 
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haiogenated or NH 2 C(0). mono- or di{Cj.. ; alkyi)araiao- and mono- or 
di{€ i .jtalkyl )aroinocarbony I: 

or Rj is 

5 cyclopropyioxy. cyclobutyloxy. eyciopentyloxy. cyciohcxyioxy. or cycloheptyloxy each 
being optionally partially or fully haiogenated and optionally substituted with one to three 
Chalky! groups optionally partially or fully haiogenated, nkrile, hydroxyd . 3 alkyi or 
aryi; or an analog of such cycloalky! group wherein one to three ring methylene groups 
are independently replaced by O, S{OWCHOR XXX >OS or NH; 

10 

phenyioxy or benzyioxy each being optionally partially or fully haiogenated and 
optionally substituted with one to three Ct.j aikyl groups optionally partially or fully 
haiogenated, nitrite, hydroxy Chalky! or aryl; or an analog of such cycioaryi group 
wherein one to two ring methyne groups are independently replaced by N; 

is 

cyelopropyi, cyciobutyl, cycioperrtyl cyclohexyi. cyclohcptyl, hicyeiopeutanyi 
bicyclohexanyi or bicycloheptanyl, each being optionally partially or fully haiogenated 
and optionally substituted with one to three C M aikyl optionally partially or folly 
haiogenated, nitrite, hydroxyCf^alkyl or aryi; or an analog of such cycloalky! group 
20 wherein one to three ring methylene groups are independently replaced by O. S(0) m , 
CHOH, >C>0,>OS or Ni l; 

Qmo branched or unbranced alkenyl each being optionally partially or fully haiogenated, 
and optionally substituted with one to three Cj.j branched or unbranched aikyl, phenyl. 

25 naphthyh pyridinyl, pyriraidinyi, pyrazinyt pyridazinyl, pyrroiyl . imidazoiyl, pyrazolyk 
thienyl furyi. isoxazolyl or isothiazolyk each of the aforementioned being substituted 
with one to .five halogen. aikyl which is optionally partially or fully haiogenated, 
cyclopropanyk cyclobutsnyl, cyclopentanyl, cyclohexanyl, cyeloheptanyl, 
bicyciopentanyk bteyclohexanyl and bicycloheptanyl hydroxy, nitrite, Cj. 3 aikyloxy 

30 which k optionally partialiy or fully haiogenated. NH 2 C(0), mono- or di(C,. 
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^aikyT)aminocarbonyi: the G,..;: branched or unbranced alkenyl being optional!) 
interrupted by one or more heteroatoms chosen from 0. N and S(Oy, ; ; 

cyciopentenyi. cyclohexenyl. eyclohexadienyl. cycloheptenyL cyeloheptaciiem L 
5 bicyclohexenyi or bicycloheptenyl wherein such cydoalkenyl group is optionally 
substituted vviih one to three C (a alkyl groups; 

oxo, nitrile, halogen; 

iO silyi containing three C M aikyi groups optionally partially or fully haiogenated: or 

.alkynyl branched or unbranched carbon chain optional]) partialh oi full; 
haiogenated, wherein one or more methylene groups are opfiunaliy replaced b\ O. Nil or 
S f )) m I wl c ei i iid ill ynyl p up is oj t'u n civ substituted v\ id or t< 

1 5 two oxo groups, hydroxy, pyrroldinyh pyrrolyl tetrahydropyranyl , one or more C M alkyl 
optionally substituted by one or more halogen atoms, nitrile, morpholino, piperidinyl, 
piperazinyJ, imidazolyl, phenyl pyridinyl, tetraz.olvi or mono- or di(Ci, ? aJkyl>amino 
optionally substituted by one or more halogen atoms; 

20 each R^>. R4. and R 5 is 

a Cm branched or unbranched alkyl optionally partially or fully halogenated. C;^acyl, 
aroyh Cm branched or unbranched alkoxy, each being optionally partially or fully 
haiogenated. halogen, methoxyearbonyl, Cj.3 alkyl-S(0) m optionally partially or fully 
25 haiogenated, or phenyl-S(0) m ; 

OR f> . C;. f , alkoxy. hydroxy, nitrile. nitre halogen; 

or amioo-SCO^- wherein the N atom is optionally independently mono- or di-substituted 
30 by C)- 6 alkyl or arylC 0 . :j alkyL or amino wherein the N atom is optionally independently 
mono- or di-substhuted by O.^alkyl. ar>4Co- 3 alkyi, Cf^acyl, C } ^alkyl-S(C))„ r or ary!C c . 
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udky!-S(0)„ r . each of the aforementioned alky! and a.ryl in this subparagraph are 
optionally partially or fully haiogenated and optionally substituted with one to two Co* 
alky! or €:.,■•, alkoxy: 

5 

each R ; is independently: 

phenyl, naphthyi, morpholino, pyridlnyl, pyrlmidiny], pyrazinyl, pyndazinyL pyrrolyk 
pyrrolidinyl. imidazoiyi. pyrazolyk thkizoiyi, oxazoyt [ ! ,3.4joxadtazoL triazoiyi. 

10 tetrazofyl. thtenyl. furyl, teirahydrofuryL isoxazoiyl isothiazoiyh quinolinyl , 

isoquinoHnyi, indoiyi. benzhnidazolyh benzofuranyl, benzoxazolyl, henzisoxazolyl, 
benzpyrazolyl, benzothioftiranvL cinnoiinyl. pcermdtnyl, phthalazinyL naphthypyridinyl, 
quinoxalinyl, oninazoHnyi, purinyl or indazolyb each of the aforementioned is optionally 
substituted with one to three phenyl, naphthyi, heteroeyclc or heteroan I as hereinabove 

15 described in this paragraph, Cut branched or unbranched alky! which is optionally 

partially or fully haiogenated, cyclopropanyi. cyelobutanyL cyclopentanyl, cyclohexanyl., 
cycioheptanyh bicyciopentanyl, bicyclohexanyh bicycioheptanyl, phenyl C u 5 alky 1, 
naphthyi Cj.j alkyl halogen, hydroxy, oxo, mtrile, C w alkoxy optionally partially or fully 
haiogenated, phenyloxy, naphthyloxy, heteroaryfoxy orheteroeyclicoxy wherein the 

20 heterocyclic or heteroaryl moiety is as hereinabove described in this paragraph, nitro, 
amino, mono- or di-(Cioalky)lammo, phenylamino, naphthylamino, heteroaryl or 
heterocyclic amino wherein the heteroaryl heterocyclic moiety is as hereinabove 
described in this paragraph. NHjC(O), a mono- or dM'C^alkyl) aminocarbonyl, C,,< 
alky!-C(0)-Ci. 4 alkyl. amino-Cj.s alkyl mono- or dHCi.$aIkyl)amino. mono- or di-(Cs. 

25 ;?aikvf}ammo-Ch.5 alkyl, aramo-S{0) 2 , dHC^alkyi)amino-S(0};>, R?-Ci-> alkyl R 8 -C M 
alkoxy, R<>-C(0)-Cfo 5 alkyl, llvo-Cus aIkyl(R jf )K carboxy-mono- or di-(C«. 5 alkyi)-araino; 

a fused aryi selected from benzocyclobutanyl indanyl, indenyl, dihydronaphthyl, 
tctrahydronaphthyl. benzocyclohcptanyl and benzocycioheptenyl or a fused heteroaryl 
30 selected from cyciopentenopyridinyl, cyclohexanopyridinyl. cyclopemanopyrimidinyl 
cyciohexanopyritrudinyL eycloperitanopyrazinyl, cyelohexanopyrazinyl 
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cyciopentanopyridazinyl. eyciohexanopyndaziriyl cyciopemanoqumolinyl. 
cyclohexanoquinolinyl, cyclopentanoisoquinolinyl. cyclohexanoisoquinolinyh 
cyclopemanoindolyl. cycJohexanomdolyL cyclopentanobcnzimidazoiyl. 
eiol inobeazirmdazoiyi i pentan is <azo c dohexatwbenzoxazoly! 
5 cycSopeiitanoimidazoivl cyciohexanotmidazolyl. cyclopentanothienyl and 

cyciohexanoihienyl: wherein the tused ary! or fused heteroaryi ring is independently 
substituted with zero to three phenyl, naphthyl. pyndinyl, pyrhnidinyl, pyrazinyl. 
pyridazinyl pyrroiyL imidazoIyL pyrazolyi. thienyt Jt'uryi, isoxazolyL isothiazolyl, C K , 
alky! which is optionally partially or fully halogenated. halogen, mlriie, Cj. 3 aikyloxy 

10 which is optionally pan tally or fully halogenated, phenyloxy, naphthyloxy, heteroaryloxy 
or heterocyclicoxy wherein the hcieroary I or heterocyclic moiety is as hereinabove 
described in this paragraph, nitro, amino, mono- or di-(C{. 5 alky l)amino r phenylamino. 
naphthyl amino, heteroaryl or heterocyclic amino wherein the heteroaryi or heterocyclic 
moiety is as hereinabove described in this paragraph, NR>C(0), mono- or di-(C t . 

15 3 alkyl)arainocarbonyi, Cm alkyi-OC(O), C u $ alkyi-C(0)-C M alkyl, ammo-Cj.j alkyl 
mono- or dHC^alkylamino-Ci.s alkyl, Rjj-Cw alkyl, R t: r Cm alkoxy, R i4 -C(0)-Ci. 5 
alkyl or R,s-Ci.iailcyI(R, 6 )N; 

cyclopropanyi cyclobutanyl, cyelopentanyi, cyelohexanyL cycloheptanyl, 
20 bicyclopentanyl, bicyelohexanyl or bicycloheptanyl, each being optionally be partially or 
fully halogenated and optionally substituted with one to three C ; alkyl groups, or an 
analog of such cycloalkyl group wherein one to three ring methylene groups are 
independently replaced by O, S, CHOH, >C O, >OS or NH; 

25 cyclopentenyi, eyclohexenyl. cyclohexadienyl, eycloheptenyl, cycioheptadienyl. 

bieyclohexenyl or bicycloheptenyi, each optionally substituted with one to three C1.3 alkyl 
groups; 

C M aikyI-phenyK:(0>C M alkyl-, C w alkyl-C(0)-C M alkyl- or C M alkyl-phenyl- 
30 SCOk-d^ alkyl-; 
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C:.. 6 alk\ I or branched ;>r unbundled /dkoxy ..o^n of ui,u], lS optionally partialh or 
f'uiiy halogenaied or optionally substituted with R !7 : 

ORtg or Ct-f, alky! optionally substituted with ORj S ; 

amino or mono- or dHQoalkyhamisio optionally substituted with Ri< 

R 20 C(O)N(R 2! )-, Ra 2 0- or R 23 R 2 ^NC(0)-; R»(CH 2 kCfO)N(R 2f )-> R>jRj4NC(OKV 
jalkoxy or R 26 C(0)(CH 2 ) ((i N{R 2! >; 

30 

C M alkenyl substituted by R 23 R, 4 NC{0)-; 

C M , alkynyl branched or unbranched carbon chain, optionally partially or fully 
halogenaied, wherein one or more methylene groups are optionally replaced by O, Nil, 

is S(0) m and wherein said alkynyl group is optionally independently substituted with one to 
two oxo groups, pyrroldinyl, pyrrolyl. morpholino, piperidtnyl, piperazmyl, imidazolyl, 
phenyl, pyridinyi, tetrazolyl one or more C H alkyl optionally substituted by one or more 
halogen atoms, mtrile, morpholino, pipertdinyl, piperazmyl, imidazolyl, phenyl, 
pyridinyi, tetrazolyl, or mono- or dt(C,.. 4 a!kyl)ammo optionally substituted by one or 

20 more halogen atoms; 

Ci-c,acyl or aroyf; 
R& is a: 

25 

Co4 alkyl optionally partially or fully haiogenated and optionally substituted with R. 2 <>: 

each R?, R S - R«. R;r», R, 2 , R n . R u , R i5 , R J7 , R, y , R 25 and R H is independently: 
nitriie, phenyl morpholino, piperidmyi, piperazmyl, imidazolyl, pyridinyi, tetrazolyl, 
30 amino or mono- or di-(C i ^alkyl)amino optionally partially or fully halogenaied; 
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each R,, and R (6 is independently: 
hydrogen or C M alky! optionally partially or fully halogenated: 

Rn is independently: 
hydrogen oraCw aikyl optionally independently substituted with oxo or R 2 <; 

R?o is independently: 
Cwo alkyl optionally partially or fully halogenated. phenyl, or pyridinyl; 

R 2 \ is independently: 
hydrogen or Cm alkyl optionally partially or fully halogenated; 

each R 2 j, and R 24 is independently: 
hydrogen, C w alkyl optionally partially or fully halogenated, said alkyl is optionally 
interrupted by one or more 0, N or S, said C,.« alkyl also being independently optionally 
substituted by mono- or di-(C^lkyl)aminocarbonyL phenyl pyridinyl amino or mono- 
or di-(C M a!kyl)ammo each of which is optionally partially or fully halogenated and 
optionally substituted with mono- or di-(Cj.jalkyl)amino; 
or Rj.5 and R. M taken together optionally form a heterocyclic or heteroaryi ring; 

m <* 0, 1 or 2; 

W is O or S and 

pharmaceutical iy acceptable derivatives thereof 

26. The compound according to claim. 25 wherein: 
E is 

-CHr, -NH- or ~0~; 
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W is 0 and 
Gss: 

phenyl, naphthyi, benzocyclobutanyL dihydronaphrhyl, tetrahydronaphthyl, 
benzocycloheptanyl, benzocyclohepteny 1 . mdanyl, indenyl; 

pyndinyK pyridonyi. quinol'tnyl, dihydroquinolinyi, tetrahydroquincyL isoquinonnvl, 
tetrahydroisoquinoyi, pyridazinyl, pyrimidinyL pyrazinyl, benzimidazojyL 
benzthiazolyi, beozooxazoiyl, benzofuranyl, benzothiophenyi, benzpyrazolyl, 
dihydrobenzoftiranyK dsbenzoturanyl. dihydrobenzathiophenyb benzooxazolonyl, 
benzof 1 ,4]oxazin-3-onyl 5 benzodioxolyi, beazolt ,3]<Ii©xol-2-ony I, benzofuran-3-onyl, 
tetrahydrobenzopyranyL indoiyL 2.3-dihydro-lH-indolyi, indoiinyl. indoJonyl, 
indolmonyl , phihaiimidyl ; 

oxetanyl, pyrroiidinyi, tetrahydrofuranyl, tetrahydrothiophenyl, piperidinyi, piperazinyl, 
raorpholino, tetrahydropyranyl, dioxanyl, tetramethylene sulfonyi, tetramethylene 
solfoxidyi, oxazohnyi, 3,4-dihydro-2H-benz»( 1 ,4'}oxazi«yl, thiazoliny!. iraidazolinyl, 
tertrahydropyridinvb bomopiperidinyl pyrrolinyh tetmhydropyrimtdinyl, 
decahydroquinolmyL decabydroisoqumolmyl, thiomorpholino, thiaxolidmyi 
dihydrooxazmyl dihydropyranyL ©xocanyl, heptacanyl, ihioxanyl or dithianyl; 
wherein G is optionally substituted by one or more R t> R 2 or R 3 . 

27. The compound according to clam; 26 wherein 
E is -NH-: 

G is phenyl pyndmyt pyridonyi, naphthyb qumolmyi. isoquinoiinyl. pyrazinyl. 
benzimidazoM, benzooxazoiyl, benzooxazolonyl. benzofuranyi, benzothiophenyl ., 
benzpyrazolyl dihydrobenzofuranyL dihydrobenzotbiophenyl. 3 ; 4-dihydro-2H« 



255 



WO OS/55 i 39 



PCT/L i S(K>/«3865 



beiizo[L4Joxazf!iyL indanyl. indenyl, indolyL indolinyl. indolonyi. 23-dihydro-lH- 
indolyl or indolinonyl. wherein G is optionally substituted by one or more R s . R> or Ra 

Ar is: 

5 

naphtbyl. quinoUnyi. isoqainoiinyi. tetrahydronaphthyl. tctrahydroquinolinyl, 
tetrabydroboquinol iny L indanyl. indenyl or indoiyl each being optionally substituted by 
one or more R 4 or R< groups; 

10 Xis: 

pbe \S lu my I fhienyt, pyrrolyl, p )' I 1 aid dyi. pyt a 1 pyri i a i 
pyridinonyl. dihydropyrklinonyt. maieimidyi, dihydromaieimidyL piperdinyl, 
prpetezmyi, pyridazinyl or pyrazinyl: each being optionally independently substituted 
15 with oae to three Cm alky!, C'Maikoxy. hydroxy, nitriie. amino, mono- or di-(C;^ 
alkyI)amino, mono- or di-{Ci<? alkylammo)carbonyl, NHaC(O), Cm alkyl-S(0) tt) or 
halogen; 

20 Y is: 

a bond or 

a Cm saturated or unsaturated carbon chain wherein one or more of the C atoms is 
optionally replaced by <A N, or S(0.) ro and wherein Y is optionally independently 
25 substituted with one to two oxo groups, nitriie, phenyl or one or more Cm alkyl 
optionally substituted by one or more halogen atoms; 

Zis: 

30 phenyl, heleroaryi selected from pyridinyl piperazinyf, pyrimidinyl, pyridazinyl, 

pyrazinyl, urnidazolyl, furanyl, ihienyl and pyrany], heierocycie selected from 2-oxa-5- 
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aza-bicycloj '2 .2. 1 ]heptany i . retrain dropyri raidonyl, pentamethylene sulfidyL 
pemametbylene sulfoxidyt. pemamethx km- suifonyl. tetramethyleue salfidvh 
tetramethyiene sulfoxidyi tetramethyiene suifonyl. tetrahydropyrans I tetrahydromranyl. 
f >-dio oianot 1,1.3-di anon 1. ] i my I mot holino thionxuphoiino. 
5 thiomorphoiino suifoxidvk piperidinyL piperidinonyi. dihydrothiazolyi, dihydrothiazolyl 
sulfoxidyi. pyrrolidiiiy 1 and dtoxolanyl which are optionally substituted with one to three 
mtrile, Cm alkyl, C f . s alkoxy, amino, mono- or dHCfo,, aikyl)ammo. CONlb or OH; 
or Z is optionally substituted by phenyl, heterocyele or heteroaryi as hereinabove 
described in this paragraph each in turn is optionally substituted by halogen. C s _-, alky! or 
30 Ci-;; alkoxy; 

or Z is nitriie, nitnleCV;; alkyl, C f .<, aikyt-SfO}^ halogen, hydroxy. C ; , 3 alkyl, Ct-3 
acylamino. Cm alkoxy, amino, mono- or di-(C } < ; alkyl)aminocarhom I or amino mono or 
di-substituted by aminoCu, alkyi or Cfo ; :alkoxyCj_;,alkyi; 

15 

each Rj is independently; 

CYs alkyl branched or un branched optionally partially or fully halogenated., wherein one 
or more C atoms are optionally independently replaced by O. N or S(0) m , and wherein 
70 said C,. 6 alkyl is optionally substituted with one to three C- ; .. 6 cycioaiky1. oxo, phenyl, 
dioxoianyJ, pyrrolidinyk furyl isoxazolyl or isothiazolyl; each of the aforementioned 
being optionally substituted with one to three groups selected from halogen, Cj,? alky! 
which is optionally partially or fully halogenated, hydroxy, mtrile and C K »alkoxy which 
is optionally partially or fully halogenated; 

25 

cyclopropyl, cyclobutyi, cyelopentanyL cyclohexanyl. bicyclopentanyl or 
bicyciohexanyl, each being optionally partially or folly halogenated and optionally 
substituted \um . n fo 1 ik, ( . ^ 'on s \ \ uiitu 

nitriie, hydr0xyCi.3alk.yi or phenyl: or an analog of such cycloalkyl group wherein one to 
30 three ring methylene groups are independently replaced by O, S, CHOH, >C-0, >C~S or 
NH; 
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oxo; 

C> ; , alkynyl branched or ttnbranched carbon chain optionally partially or fully 
5 halogenated, wherein one or more methylene groups are optionally replaced by O. NH or 
S(0) m and wherein said alkynyl group is optionally independently substituted with one to 
two oxo groups, hydroxy. pyrroldinyL pyrrolyl. tetrahydropyranyl Cm alkyl optionally 
substituted by one or more halogen atoms, nitrite, morphoiino. piperidinyl, piperazinyj. 
imidaxolyl phenyl, pyridinyl tetrazoiyh or mono- or diiO.mlkyi (amino optionally 
10 substituted by one or more halogen atoms; 

or 

silyl containing three C M alkyl groups optionally partially or folly halogenated; 

15 

R 2 is independently: 

a Cj.j branched or unbranehed alkyl optionally partially or folly halogenated. acetyl. 
20 aroyl, Cm branched or unbranehed alkoxy. each being optionally partially or fully 
halogenated. halogen, methoxycarbonyl, C,. 2 alkyl-S(0) m optionally partially or fully 
halogenated. or phenyl-S( (".)>,„: 

Ci-3 alkoxy, hydroxy, nitrite, nitro, halogen; 

25 

or amhio-SCO.V wherein the N atom is optionally independently mono- or di-suhstituted 
by Chalky! orarylC^alkyl, or amino wherein die N atom is optionally independently 
mono- or di-substituted by Chalky;. arylCkmhkyh Cmaeyh CMalky)-S(0) : „- or arylCv 
3alkyJ~S(0) m -, each of the aforementioned alkyl and and in this subparagraph are 
30 optionally partially or fully halogenated and optionally substituted with one to two C s a, 
alkyl or Cto alkoxy ; 



258 



WO 00/55139 



pcr/usoo/oasfo 



R; is independently: 

phenyl, morpholi.no. pyridinyl pyrimidinyh pyraxinyk pyrrolyl. pyrrolidinyl. imidazolyl. 
5 [j.3.4]oxadiazoi. pywolyi. each is optionally substituted with one to three phenyl, 

naphthyh heterocycSe or heteroaryl as hereinabove described in this paragraph. Cj. f , alkyl 
which is optionally partially or full;. haiogenated. eyclopropanyl cyclohutanyj, 
cyclopentanyL cyelohexanyl, eyclohepianyl. hieyciopemanyl. bieyciohexanyl, 
bieycioheptanyi, phenyl Chalky!, riaphfhyl C 5.5 alkyl, halogen, oxo, hydroxy, nitrite, Cu> 

so alkoxy optionally partially or fully halogenated. phenyloxy, naphthyloxy, heteroaryioxy 
or hcterocyclieoxy wherein the heteroaryl or heterocyclic moiety is a,s hereinabove 
described in this paragraph, nitro. amino, mono- or di-iCV.ialkyllaraino. phenylamino, 
naphthyiamino, heteroaryl or heterocyclic amino wherein the heteroaryl or heterocyclic 
moiety is as hereinabove described in this paragraph, NH>C(0). a mono- or di-{C]. 

! 5 jalkyI)aminoearbonyl f C t ~s alkyl-C(0)-Cf.4 alkyl, mono- or <H-(C^alkyl)araino, mono- or 
di-(C w )aikylamino~C!.5 alkyl mono- or di-(Cj. 5 aikyl)amino-S(0)2. R 7 -C } . 5 alkyl. R 8 -C|.j 
alkoxy, R«>-C(0)-C t .j alkyl, R }{r C}.s alkyl(R n )N $ carboxy-mono- or di~(Ci. 5 )-a!kyl- 
amitio; 

20 Cj. 3 alkyl or Cm alkoxy each being optionally partially or fully halogenated or optionally 
substituted with R !7 ; 

ORts or C s . 6 alkyl optionally substituted with ORj«; 

25 amino or mono- or di- (C r5 alkyi)amino optionally substituted with R i9 ; 

R 2 oC(0)N(R 3i )-, R22O- ; R b RmNC(Ok R 26 CH 2 C(0)N(R„)- 5 R ;; R;,NC(0>C ; . 2 alkoxy 
orR 26 C(0)CH 2 N(R 2S )-; 

30 QMaikenyl substituted by RjjRmNC (O)-; or 



259 



WO 00/55139 



PCT/US0MB86S 



C.7.A alkynyl branched or tmbranched carbon chain optionally partially or fully 
halogenaicd wherein one of the methylene groups is options! ly replaced by O, and 
optionally independently substituted with one to two oxo snoops, pyrroldinyi. pyrroiyl. 
morpholmo. piperidinyh piperazmyl. mndazolyl, phenyl, pyridiny). tetrazolyl or one or 
5 more 0 M alky! optionally substituted by one or more halogen atoms; 

C j.- ; ac.yl; and 

R-23 and R>* taken together optionally fonn iroidazolyl. piperidinyl. morpholino, 
1 0 piperazinyl or a pyridiny 1 ring. 

28. The compound according to claim 2? wherein: 
15 G is 

phenyl, pyridiny 1, pyridonyl naphthyi, qumoHnyh isoquinolinyl, pyrazinyL 3.4-dihydro- 
2H-ben2o[L4joxa/iny3. benzoihiophenyl. dihydrobenzofuranyh dihydrobenzothiophenyl, 
benzooxazoSyl indanyl. indolyl. indoiinyl. indoionyl or hldolinonyl, wherein G is 
optionally substituted by one or more R h Rj? or R^: 

20 

Ar is naphthyi; 
Xis 

phenyl, imidazolyh pyridinyh pyrimidinvh piperdinyl piperazinyl, pyridazinyl or 
25 pyrazioyl each being optionally independently substituted with one to three Chalky), to 
4 aikoxy, hydroxy, nitrile. amino, mono- or di~(C K ! alkyl)ainino, mono- or di-(Cs. 5 
alkyiamino)carborsyl ? Nf bCfO), Cj. 6 alkyl-S(0) ra or halogen: 



Yis: 
3(5 a bond or 
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aCi..i saturated carbon chain wherein one or more of the C atoms is optionally replaced 
by (). N or S and wherein Y is optional h independently substituted with nmne or oxo: 

Z is: 

phenyl pyridinyL pyrimidinyl, pyridaanyL pyrazinyL imidazolyl dihydrothiazoiyl 
dihydrothiazoiyi sulfoxide, pyranyl. pyrroncHnyi. phenylpiperazinyl, tetrahydropyranyl. 
tetrahydrofuranyt dioxoianyt 2-oxa-5-aza-bkyclo[2.2. i jheptanyl, morpholino, 
thiomorphoiino. thiomorphoiino sulfoxidyi. piperidinyl. piperidinonyl, piperaziny! or 
tetrahydropyrimidonyl each of which are optionally substituted with one to two C } . 2 alkyl 
or Cf.j alkoxy; or 

Z is hydroxy, C, 3 alkyl, ('..,., alkoxy, C,.* acylammo, C. 3 alkyisulfonyl, nttrile C,. 3 alkyi 
or amino mono or di-substituted by C,, 2 alkoxy C,., alkyl; 

each R; is independently; 

Cj-5 alkyl branched or un'btanched optionally partially or fully halogenated, wherein one 
or more C atoms are optionally independently replaced by O, N or S{0)„„ and wherein 
said Cm alkyl is optionally substituted with oxo, dioxolanyl, pyrrolidinyl, furyl or 
phenyl each optionally substituted with one to three halogen, C».j alkyl which is 
optionally partially or fully habgenated. hydroxy, nttrile and Cj^alkoxy which is 
optionally partially or fully habgenated; 

cyebpropvp cyelobutyJ, cyclopentanyi, cyclohexanyl. bi cyclopentanyi or 
bicycbhexanyl each being optionally partially or fully habgenated and optionally 
substituted with one to three C w alkyl groups optionally partially or fully halogenatecl 
nttrile. hydroxyCj.jaikyi or phenyl; and an analog of cyciopropyl, cyclobiityi, 
cyclopentanyi, cyclohexanyl, bieyclopentanyi or bicycbhexanyl wherein one ring 
methylene group is replaced by O; 
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oxo ; 

C':.4 aikyny! optionally partially or iiii'lv halogenated wherein one or more methylene 
groups are optionally replaced by 0. and optionally independently substituted with one to 
5 two oxo groups, hydroxy. pyrroldinyL pyrrolyi, tetrahvdropyranyh C M alkyl optionally 
substituted by one or more halogen •nwixn. nitrile. morpholino. pipendinyi, piperazinyl. 
imidazoiyl, phenyl, pyridinyi. tetrazolyh or mono- or di(C)^aIkyi)amino optionally 
substituted by one or more halogen atoms; 

10 or 

siiyl containing three Cwx alkyl groups optionally partially or fully halogenated; 
each Rj is independently : 

15 

a Cm alkyl optionally partially or fully halogenated. Cm alkoxy optionally partially or 
fully halogenated, bromo, chioro, fluoro, methoxycarhorivL methyl-SCO)*, ethyl-S(0)„, 
each optionally partially or fully halogenated or phenyl-S(()) m ; 

or ft, is mono- or di-C^acylamino, amino-S{0) m or S(0) w araino wherein the N atom is 
20 mono- or di-substituted by C,. s aikyl or phenyl, nitrile, nkro or amino; 

each R 3 is independently: 

phenyl, morpholino, pyridinyi. pyrimidinyl, pyrrolidinyl 2,5-pyrrolidin-dionyl, 
2S imidazoiyl, p,M]oxadiazok pyrazolyt each or the aforementioned is optionally 

substituted with one to three C1.3 alkyl which is optionally partially or fully halogenated, 
halogen, oxo, hydroxy, nitrile and C { . 3 alkoxy optionally partially or fully halogenated; 

C).> alkyl or C K i alkoxy optionally partially or fully halogenated or optionally substituted 
30 with R n ; 
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ORjs or CV.> aikyl optionally substituted with OR;*: 

amino or mono- or di-(Cj-.?alkyl)amino optionally substituted with R-.y: 

R 2 9C(0)N(R>i)-- R^O- ; R25R24NCXO)-: R*a4 : C{0)N{R 2j ;K NH 5 C(0)meihoxy or 
5 R M C(0)CH 2 N(R2i)-: 

C 2 a aikenyl substituted by Rr;R.2.iNC<0)-; or 

C2.4 alkynyi substituted with pyrroldinyi or pyrroiyk 

to 

C K ?acyi and 

R23 and R 2 ,< taken together optionally form morpholino. 

is 

29. The compound according to claim 28 wherein 

G is phenyl, pyridinyk pyridonyl, 2-naphthyL quinolinyi isoqumoiinyl, 
dihydrobenzofuranyl, indanyl, 5-indoiyi, 3-oxo-3.4-dihy<iro-2H-ben2;o( 1 ,4]oxazin-8-yi, 
20 benzooxalolyl, 2,3-djhydrobenzooxa2ol-7-yl > 2-oxo-2.3-dihydro.lH-indo1-5-yl > indoiinyl, 
indolonyt or mdolinonyl , wherein G is optionally substituted by one or more R,, R 7 or 
Rr, 

Ar is 1-naphthyl; 

25 

X is: 

phenyl imidazolyh pyridinyl, pyrinridinyl. piperdmyl. piperazmyk pvridaztnyi or 
pyrazmyi; 

30 

Y is: 
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a bond or 

-Clh; -CH2CH2-. -C(O)-. -0-. -S-, -NH-CH2CH2CH2- , -N(CH 3 K 
CHa(CN)CH 2 -N]-I-CH3 or -NO-; 

Zis 

morpholino. dioxoknyt. tetrahydroiuranyl, pyridinyL 2-oxa-5-aza- 

bicycloi'2.2.] Iheptanyl Ci . ^alkoxyphcnylpiperazinyl, hydroxy, Ci^alkyL 

KN-diC t. 3 aikoxyC • , ? alky kmino, C^acylamino, C^aikylsulfonyl or mtriieC^alkyl; 

each R.j is independently; 

Cj.s alkyi optionally partially or fully halogenated wherein one or more. C atoms are 
optionally independently replaced by O or N, and wherein said C|.> alkyi is optionally 
substituted with oxo, dioxoianyi, pyiroiidinyl, furyl or phenyl optionally substituted by 
C f .,?alkoxy; 

cyclopropyl, cyclopentany), cyclobexanyl and bicyciapentanyi optionally substituted with 
one to three methyl groups optionally partially or fully halogenated, mtriie, 
bydroxymethyl or phenyl: or 2-tetrahydrofuranyl substituted by methyl; or 
trimethyl sibyl; 

propynyl substituted hydroxy or tetrahydrepyran-2-yloxy; 
R 3 is 

is mono- or di-C|. 3 acylammo, ammo-SCO)™ or S{()) m ammo wherein the N atom is mono- 
or di-substituted by Chalky! or phenyl brotno, chloio. fluoro, nitrik, nitro, amino, 
meihylsulfonyl optionally partially or fully halogenated or phenylsulfonyl; 

each Rj is independently: 
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phenyl, morpholino. pvridinvl. pynnridinyL pyrroikiinyi. 2.5-pyrrolidin-diony I . 
imidazolyl. [I J.4]oxadia*ol or pyrazohL each is optionally substituted with C1.2 alky I 
which is optionally partially or fully halogenared: 

5 Cj.j alkyl or C w alkoxy each being optionally partially or fully halogenatcd or optionally 
substituted with diethylamino: 

ORis or C 1 alkyl optionally substituted with ORt*: 

10 amino or mono- or di-(Ci.3 alkyUaroino optionally substituted with R i9 ; 

CH 3 C(0)NH., R 22 0- : R>,R, 4 NC(OV; RwCMjCCOMRa,)-, NH 2 C(0)methoxy or 
R. 26 C(0)CH 3 N(R 2i }-; 

S 5 Cs^aikenyl substituted by R^R^NXXO)-; or 

Cj4 alkynyl substituted with pyrroldinyl or pyrrolyl; 

Ci-iaeyi; and 

20 

ll?3 and R M are H or and R ?i » taken together optionally form morpholino; and 
R26 is morpholino. 

25 

30, The compound according to claim 29 wherein 
G is 

phenyl, pyridinyl 5-indolyh ?>-oxo-3 ; 4-dihydro-2H-beti?.o[ 1 5 4joxazm-8-yL 
30 heszooxalolyi , 2 ,3-dihydrobenzooxazol-7-yL 2-oxo-2.3-dihydro-l H-indol-5-yi or 2- 
naphthy! wherein G is optionally substituted by one or more R\, II2 or R 3 ; 
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X is: 

imidazolyl pyridinyi. pyrimidinyl or pyraxmyi: 
Y is: 

a bond. CH 2 (CN)CH 2 -NH-CH 2 , -CH;-. -NH-CH 2 CH 2 CH 2 - or -NH-: 

Z is morphoiin-4yk dioxoian-2yl, letrahydrofuranyl, pyridinyi. 2«oxa«5-aza- 
bicyclo[2.2. 1 Jhepioy L methoxyphenylpiperazmyl. hydroxy, methyl. N.N- 
dimcOwxyetbyiammo. acetylamino. methylsuifonyi or cyanoethyl; 

each R f is independently: 
iert-butyh sec-butyl. iect-atnyL pben> i. tetrahydropyran-2-yk>xypropynyl, 
hydroxypropvnyh irihalomethyl, 2 ; 2-diethytpropionyl or cyclohexanyk 

R 2 is chloro, niiro, amino, mrriie. meUiylsuifbnyiamino. diacetylamino. 
phenyl suifonyiamino, N r N-dt(methylsulfonyi)atnino, methyLsuifonyl or 
trihalomethylsuifony 1 ; 

Ri is independently: 

methyl, Cj-3 alkoxy, methoxymethyl. hydroxypropyi dimethylamino. Cs 4 alkyiafnino. 
NH 2 C(0)methoxy, acetyl pyrroUdinyL imidazolyJ, pyrazolyi. morpholino or 
morphoi inocarbony 1 . 

31 . The compound according to claim 30 wherein X is pyridinyi . 

32. The compound according to claim 31 wherein the pyridinyi is attached to Ar via 
the 3-pyridinyl position. 
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33- A compound selected from: 

I-f5~tol4xiiy]-2^Moly]--2H~py^^ 
meihyi)phenyi)aaphti-!alen-i -yllurea: 

iH!5-/er^b«^y^2-/>.ioiyl-2H-pyra>«)l-3-y!3-344<4H2HmorphoIin-4~ 
y 1 )eiby l)phen> I mapbthaien- 1 -yljurea; 

l-i5./e^buiy}.2./>U)h4-2H-pyraz»l-3~yl3-3-[4-(3-(morphoJin-4.yi- 
methyl)pbeny]):iC5phthalen- ! -yljurea; 



H5-/£>r?47my!~2-;>^ 
yVmaphthaien- J -yl'Jurea; 

H3-ter^hiilyl-2-/>toly}-2H-pyr^^^ 
y3)t lapb thalen- i -yl ]area; 

H5«te^butyI-2-p-fQ!yk2Ff-p\wo 
yl)naphthaien-l -yl |urea; 

145^erf-*utyl-2^6-nwthyi-pyridmO-yl>2H^ 
y !n\ethy l-pyridin-3 -y1)naphthalen- 1 -yijurea; 

H5-/<j^butyl-2ntnethyl-2H-py^ 
y l)naphthalen- { -yljurea 

H5-tCrt4>utyl«2-p-tolyl-2H-py^ 
naphthalan- 1 -yij-urea; 

H5-tert-butyl-2-p4olyI-2H~pyra^ 
naphthalan- 1 -yl J-urea; 

145-tert-buiy]-2-(6-methyl-pyridm-3->4)-2H-pyra20 
\1)e{hylanimo}cyclohexenyi)-naphthalen-l.yl3-wea; 

H5-tert-butyl-2-p-toiyl-21^ 
methylaminomethyi )phcnyl )naphthalen-l-ylj-urea; 

l-|5-tert4>utyS-2-(6-methyl-pyridm-3-yi)-2H-py 
f hy])phenyrm i aicn i-yl] urei 

l-[54m-butyl-2-(6-meth>4-pyridin-3-y!)-2H-pyrazol-3-yI]-3-[4-C6-{4- 
hydroxybuty!aramo)pyridin-3-yl)-naphthaien-lVlhurea: 

lH54ert-batyl-2-{4-metbyl-3<>arbamylphenyl)-2l 
y3-ffiethyi)pyridin-3~yl)naphthalen- 1 -ylj-ansa; 



267 



WO Ofl/55339 



PCr/l»S0ft/(B8<>5 



1 -| S-ten-buty l-2-i 6- melhy Ppyndso-S-yl )-21-J-pyra^oi~i-yi J-3-l4-{4-(3-hydr<:.!\ypiperidMV 
l-yl-methyl)pheov tjnaphthalen- I -ylj-urea; 

H5-tm-buty!-2-('6-rotthyl-pyri 

4 - y j - 1 j' i i'ih y 1 "jph c ] ! y I } n a phthako-l-ylj- u rea; 

H5-tert-butyl-2-(6-methyl-pyridin-3-yi)-2^ 
methyl icyclohexenyly-naphUiaien- 1 -y]]-urea; 

H54m-butyi-2<6-methyl-pyridm-3^ 

me thy) i-3-hyd ox; ph :tv < m >l thakn- 1 -ylj-urea 

l-[5-tert-butyl-2-(6-methy1-pyridin^ 
methoxyethyi)aminomeihy1)phenyl >naphihalen- i -yl]-urea: 

i-[54er!-buJyi-2-(6-methyl--pyndm^ 
cyanopropoxy jpyridm-3-y i)naphthalen-l -yl]-urea; 

l-[5^erM>utyl-2-(6Htne%l-pyri^ 
metbyl-pipe rd in yi ) napmhakn- 1 -yi )-ur ea; 

cyanoethyi)ammomethyl)phenyrmaphthalen- 1 -yl|-urea; 

H5-tert-butyl-2<6-methyl-pyrid^^ 
hydroxypheny I inapitthalen- 1 -y !]-urea: 

metby l)phen y \ )naphthalen- ) -yTj-urea; 

l"[54ert4xityb2-(6-methy!-pyi-idiri-3-yl)-2H-pyrazo 
carboxamidopjperidm-1-yl-methyl ti dei ' y I] -urea; 

l-( 5-tert-buty 1 -2~(6~med iv i -pyri d i ri-3-yI)-2H-p\'razol--3-yI]-3-[4-(4-(2-methyb3-oxo- 
piperzin-l-y! m< /I urea 

]-{54ert-buty]-2-(2-metbyIpyrinudiB~5~yl)-2T 
methyi)pyridin~3-yl)naphtiuilen-l-yl]-urea; 

I-[5-tert-butyl-2^'6-meihy!-pyr^ 
hydroxybutyloxy)pyridin-3 -y 1 Miaphthalen.- 1 -ylj»urea; 

K[34ert-buty}-{li~[l,4 i ]bipyrazob5-yl]-344-(6"(morpho!h^ 
yl)naphthaien- 1 -y 1 j-urea; 
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4-yl-amino)pyridin-3-yi>naphtlialen-l-yl)-urea; 

l-(54ert-butyl~2--(2"Cyanoethy!}-2ll-p\Taxoi-3-yl]-3-C4-{6^morpholjn-4-y}- 
n)ethyl)pyrid[n-3-yh-naphthaien-]-yl]-m'sa: 

H5-tert-buiyb246-fiiethyii^ 

J»uelhy)morphoHi>4-yi-methyi)pyridin-3-> i j-riaphihalevi-l-yfi-ttrea; 

HS-tert-bytyI-2^2-methoxypyridin^^^ 
meUtyi)pyridia-3-y I 'i-jnaphthalen- 1 -ylj-urea; 

I-(5-tert-butyl-2wl-aminoypyndtn-5-yl>2H-pyrazoi-3-y^ morphoiin-4-yi- 
msihy Opy ridm-3 -yl>-uaphthalen- 1 -y IJ-urea: 

H>t£rt--birtyl-2H6~me% 

carbon y !)pyridia-3 -y 1 > - na pb t ha i c n - 1 - y 1 j .. urea : 

H$-tert-butyl~2-(6-nKnbyi-pyHdm^ 

btcycio[2.2.1 jhept-5-yi-methyl}pvTjdin-3-vi!-naphvba!en-d'-yI]-UT«a; 
H5-tert-butyl-2-(6-methyl-pyridin^^ 

(pyridin-3-yI-methyl)amiiK>metb.yl)phenyl)-naphthalen- I -yO-urea; 

H.5-tert-butyi-2-<6-methy$-p>Ti&^ 
(ieirahydrofuran-2-yl-me%^ 

l-[5-tcrt~buiyS-2-(6-raethyl-pyridin-3-yi}-2H-py 
medryl)-4-mtihoxypytidin-3-yl)-naphthaien- 1 -yl j-urea; 

1 ~[54ert~bitty!-2-(6-me%!-pyridin-3-yI)-2H-py razof - 3 - y l|-3 - [4-(6-( 1 -morpholin-4-y !- 
propy!)pyridin~3-y i Vnaphtbaien- 1 -ylj-urea; 

1 -[3-tert-butyl- l'-metbyM *H-[1 ,4 , ]bipyrazo!>5>y!3.3-.[4-(6-(morpholin-4-yl- 
melhyi)pyridin-3-y i)naphihak>n- i -ylVurea ; 

I454ert4?iayl-2-(6-mediyl-pyridin-3-yI)-2FI-pyraz«I^ 
tetrahydrothiopyran-4y}-aminc))pyridia-3-yi j-naphthaJen- 1 -yl}-urea; 

H>ft\rM-:aa:yl-2-(6-methy 
ara»no.)pyridin-3-yl)-naphthalen-- .! -y l}~urea; 

H54ert4>uiy1~2-(6-nKn.hy^ 
4yl-amino)pyrazin-2~ylHiapht{iakft- i -ylj-urea; 

l-!;5-tert4?utyl-2-{6.me{hyii>yrkijn-;^yl}-21-^py^a^ol-3-y{]-3-[4-{6- 
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(methy!earbon.ylammo)pyridin-3-yl )-naphthaleivl -yl)-urea: 

1 -( 3-tert-butyl- 1 '-(3-mcthy lsuifanylprop> 1)- 1 'H-[ 1 A' j hipyrairoi-5 - y i ] - 3 6- ( m o ipbol m- 
4-yl-methyi )pyr idi n- 3 -y 1 jnaphthai en- 1 -y i j-urea; 

?-[5-ter!-biityi-2-(2-methy]p\7m^^ 

thk>raarpholin-4«yf-metbyi}pyridtn-3-yl)mphthaien-l-ylj-urea; 

H;5-tert-butyI-2-(2-mdhylpyn^ 

v I - am i n o }p y r i d i n - 3 - y i ) n a pi uhal en - 1 - v 1 j - uve a : 

l-(5-tert-butyb2~(2-imnhy 
Yi'-metliyljpyndiivo-ylinaphihaieri-ly/Iburea; 

i-[5-tm-butyi-2-(2-amiaopyri^^ 
methy!)pyridi n-3 -yl)rraphthalen- 1 -y f'j-urea; 

i-{3-teri-but}d-^ 

methyl)p ten i hthalen-l-ylj-ures. 

HS-tert-taityI-2-p^ 

amino)pyridin-3 -yi)napbthaten- 3 -ylj-urea; 

H5-tert-butyl-2-p-tolyl-2H-^ 
yOnaphthalen- 1 -yl]-urea; 

1-[54ert-butyI-2~p-toIyl-2H-pyr^^ 
yi)naphthalen- 1 -ylj-urea; 

l454ert~butyl-2-p4oiyl-2B-pyrazo^^ 
yl)naphthalen- 1 -ylj-urea: 

l-t5-lert-but>d-2-p-loiyl-2H-pyra:^^ 
methyf)pyridiu-3 -y i inaphthalen- 1 -yl)-urea; 

1-[5-ten-4>utyl-2-(>methylpy 
methyi}pyrimidm- S-y 1 .(naphthaien - 1 • yij-urca: 

H2-tert-Butyi-5~methyl-pyridi^ 
naphthalan 1 ■■> I j -urea. 

l-(3-tert-ButybphenyIj-3-[4-(6-morphoLin~4-ylmetb 
urea; 

!-(4-Methy!-biphenyb3-yl)-3-[4~(6~morpho3iii-4-ylniethyi-py 
yl]-urea; 
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H4-fert-BtKvH5lphenv1-2V;)-3-(4-(6^^ 
yS]~urea; 

l-(5-isopropyS-2-n>ethyl-phenyi)-3-[4-(6-mcup}K>lin-4.ylniethyi-pyridh^3-yi)^ 
naphthaien- i -yl^urea: 

K5-sec-Buty}-2^>thoxy-phenyl)-3^^ 
naphthalan- 1 -yi]-urea; 

l-(>se«-Butyl~2~n:eThoxym^^ 
naphthalan-] yij-urea; 

l-(5-tert-Buiy]-2-roedu?Ky-phenyl>3-(4^ 
naphthalan- l-yl]-urea: 

1 -(5-ien-ButyI-2-meihy i-pheny l)-3-(4- {6-i(3-methoxy -props- i )-mtnhyl-amtnoj-pyvidm~3- 
yl j -naphthakn- 1 -y!)-urea; 

M5-tert-ButyI-2-methyS-phenyI)-3-[4^ 
naphihalen- ) ~y l'j-urea; 

l-(5-tert-Buly!-2-mtnhyl-pyridin-3^ 
naphthalen- J -ylj-urea; 

HHUd;)iroethyPpropyl}~2^^ 
yl)-naphthalen~t~yl]-urea; 

H54ert-Btttyi~2-(iH-p\Tazo]-4-yl)-^^ 
!.ph <.! en 1 ylj-urea; 

!-[5-tert-Biityi-2-(2~methyl-pyrimkiin-5-y{)-pheny 
pyridin~3-yJ)-naphihalen- 1 -ylj-urea; 

H5-ten-But>4-2-(.Vhvdroxy 
ylj-naphthalen- i -ylj-urea; 

H$-tert-BiUyl~2-(morpho]me~4-ca^ 
pyridi n-3-y B -nap ht ha i en- 1 - y I ] -urea ; 

N-(5-tert43myr2-mcHhoxy-3~(3^ 
ylj-urekloj -phenyl Htcetamide; 

l-{3-Methy!-naphthalen-2-yi)-3-[4-f6-morpholin-4-y 
ylj-urea; 
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N-04t:ri-Butyl-2-memoxyo-S3-j4^ 
y|]-ureido)-pheny!)-acetmnide; 

!45-tert-Buiyl"3"(23-dihydroxy-prop}!}-2-hydroxy-pheny 
v i m eth y 1 - p y ri d; n - 3 - y i !- p m hai en- i -y 1 j-ur ea; 

1 -(2,3-Dimethyl- 1 H-indol-5-yl}-3-[4-( 6-mon5hoitn-4-y$methyl-pyridin-3»yi)-napbtha!en-- 
{ -y! |-urea; 

\ of Bu> 1 .tie ■> * - totui ia> pvn.u „ i< \ , pr<^ i > I -pik n -u - 

mo]pho!in-4-yh>ietbyS-pyrid!f>3-y!)~naphthaien-l-yi]-iirea; 

K2-MeUwxy-S~trU!hKm>^^ 
naphthalan-! -yJ]-urea: 

HH2.2-Dimethyl-propiOR>4}-2-^^^^ 
3-y i)~«apht.halen - 1 -y i }-urea; 

S j5 u.ti B ■ ; t>-4~ 

ylmetby!-pyfi<Jtn-3-yl)-napht.baiex»-]-yr|-urea; 

1 -[5-t6rt-Butyl~2~(3-hydfoxy-prop- I -ynyl)-pbenyl j-3-[4-(6-morpholin-4-ylmcthyl- 
pyrid hi - 3 -yl ynaphthaien- 1 -y i J-urea; 

1 [3-tert-ButyI-3-(2>dime%^ 

mt>ipholm-4-ylmetbyI-pyrjdin-3-yl)~naphtbaien-1-y!J-ufea; 

1-[5-tert-Buty)-3-f23-dibydroxy-propyl)-2-methoxy-pheny!J-3-[4K6-moJi)hoHn^ 
y tmetliyl-pyrid in-3 -y i )-naphthalcn-l -yi)-ui'ea; 

H5-tert-Butoxy-2Hmethoxy~pheny^^ 
naphthalan- 1 -yl]-urea; 

H5~{M>am>~eyck}propyi>^ 
3-yi)- naphthalan-- 1 -y f]-urea; 

HS-tert-Buiyl-3-(2<JiethylamiTO^ 
ylmethyl-pyrid!n-3-yS)-naphthaIen-l-y|}-urea; 

K5-tert-Bufyl-2~mediOxy-phenvB^ 
l-v!]-urea; 

HS4ert-Butyi-2-pym>lidm-1-yi-phenyl>^ 
naphthaien- 1 -yi]-urea; 

H5-tert~Btrtyl~2-dimethyiammo 
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naphthaien- ! -\Tj-urea; 

I -(5-tcrt- Butyi-2-propoxy-pheny I }-3-(4-(6-raorpholin-4-ylmeth\ l-pyridm-3-yl)- 
naphlhaien-l-yi]-urea. 

1 -(5-tert-Buiy l-2-methoxy-phei)y!>3~[4-{6-hydroxymeth>1-pyr idin-3>y i )-naphthalen« 1 - 
yl]-urea; 

1-(5-ten-Bntyi-2'trieihtvixy-pte^ 
pyrfdiiv3-y:!-;mphthaien-;-yif^irca: 

I -(5-Cyclohexyi-2-nu^luixy-pherw^ 
naphthalen- 1 -yi]-urea; 

H2^-DbnettKrxy-5-tr^ 
yl)-naphthalen-1 -ylj-urea; 

H54en-Butyb2-iiiedKfxy-3-nUro-ph^^ 
naphthalan- 1 -y l]-urea: 

H3~Atnmo-54ert4tt*tyl-2-m^ 
ylj-urea; 

N~Acetyi-N45-tert-biayl-2~methoxy-3-(3-{4~(6-morphoim-4-ylmethy 
naphthalen- i ~y.l|-ureido} -pheny IVaeetamide; 

l-(6-terf-Butyl-4-methyl-3-oxo^^^ 

morphoHn^-yinK»thvd-pyridin-:Vy1}-naphthalen-l-ylj-urea; 

.1 -(S-fert-B i it yJ.-2-ethoxy-phenyl)-3-[4-(6-morpho! in-4-y Imeihy ] -pyrid i n-3-y 1> 
naphthalen- 1 -yl]-urea; 

1 -< 5-tert - ButyI-2 -isopi opoxy-pheny I )-3-f 4-( 6-moipho I in-4- y i mdhy i -pyridin-3-yl)- 
naphihaten- 1 -ylj-urea; 

l~(5-tert-Butyl~2-imida/u!-l-yii3heny 
naphthaien- 1 ~yl]-urea; 

H5-tert-ButyI.-3-6thylamm»^ 
3-yi)~naphthalen~ 1 -yij -urea; 

N<5-tm-Buiy!-24iiethaxy-3^ 

y f ] - u re i d o i - p hen ylt-bisfmcthancsui ton )amide; 

l-[5-tert-Butyl-2-(l-methyl-!H-pyrazoi-4-y{)-pheny)>3-(4H6-moipho1in^-yirac%i- 
pyridin-3-yB-naphthalen- 1 -ylj-urea; 
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M2~Methanesulhnyi--5-ini]i^^ 
yl)-naphtliaien-3-y}>nrea: 

J .{4.(6- nBis-(2-metho>cy-ethyj}-amino|-methy!} -pyridin-3-\1)-naphtha)en-l -v,)- V ^- 
test- but y 1 -2-methoxy-pheny ! }-urea; 

N-ri -(>- { 4-P45-tm-Butyl-2-methox>'-phenyl)-ureido j-naphthalen- 1 -yi \ -pyridin-2- 
yimethyl }-pyrroiidirs-3-yi j-aceiamide: 

1 -{ 1 -Acetyl-3>di:methy^2.3^ihydro-l H4raM^ 
pyridin-3-y I )-napluhaien- i -yl'j-uica: 

KH5HtMl-Buty]-2-methoxy-3-{:V[4-{6-nKuphoUn-4-y{mei}ty!-pyndi 
ylj-ureido !■ -pheny l)-propionamide; 

1- (5-tert-Biiiyl-2-ined;vHi^^ 
naphthakn- i -yi]-urea; 

1»|;4-(6-MoiphgHn^-yinKnhyJ-pyridu)-3-yl)-naphthaltn>I-ylJ-3<3- 
trifi«o«>methanesulfony}-phenyl)-urea; 

N-(5-tert-Butyl-2-methoxy-3-{3-[4K6-mo3qpholin-4-yJjmeUiyl-pyridin-3-y0 
yl]-ureido}-phenyl)-isobutyt^mide; 

2- (4-tert-Bu{yi-2-{3-[446-motpholin-4-yiiiiethyI^yrid.iri^ 
phenoxy)-acetamide; 

H54erldBmy!~2H>xo-2J<dhydro^ 
pyridin-3-yi)-!iaphthalen-l-yl]-urea; 

1 -( 5-tert -Btity ! -3 - cy aao-2 -methoxy-phenyl )~3-[4-(6-moiphoHn-4->dmethyI~pyridin»3-yl)- 
naphthalan- i -y l]~urea; 

l-(5^ert-Bitty!~benzooxa..'ol-7-yl)-3-[4-(6~nK>rplu>lii 
naphthalen-1 -ylj-urea; 

N45-teri-Bntyl-2-melhoxy-3^ 
yiJ-ureidoJ-phenyO-beiizeaesulfonainide; 

Ethaoesulfonic acid (5-rert-buiy!-2-methoxy-3- { 3-["4-{6-morphojm-4-yimethy!-pyridir.»3 
y{}-naphthaien-I-ylj-ureido}-phenyj}-amide: 

H5-tert-Butyl-2-metlK>xy-phe^ 
naphthalen- \ -y i]-urea; 
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H5-tert-But>1-2-meihyisa!nuiy^ 
naphthalen-l-vfi-urea; 

MS-tert-BmvI-2-rriethoxy-^^^^^ 
naphihaien-l-ylj-urea: 

2.2.2-TriiktoroeihanesuIfomc acid <5-tert-butyl-2-methoxy-3- { 3-[4-{6-raorphoiin-4~ 
ylniethyi-pyridin-3-yl)-naphthalen- 1 -yij-ureido } -phcm l)-amide: 

^5-{4-[3-f5-tert-BafyP2-me%^ 
methaneM midc 

H4-((M[Biy-(2-cyano-ethv^ 
butyl-2-methoxy-pheny i )-urea; 

K5-tert-Birr.yl-2-methoxy 
y}}-naphthalen- 1 -y! ] -urea; 

IK5-tert-Butyl-2-methoxy-pheny!>3~[4~(6-t{iiomorpholm-4~y 
i . phlhaien-1 -yi'j-urea; 

M5-*m-Butyl-2Hmethoxy-iJ^ 
3-yl]-naphthalen-l-yl}-urea; 

i -<5-tert-Butyl-2-methoxy-phenyl)-3-{4-[6-(l ^o-«et^ydro-tWopyraii-4-ylamino)- 
pyridin-3-yij-naphlhalen- 1 -yJ } -urea: 

H5-tert-Butyl~2-meik>xyi^ 
naphthalen- i -yl } -urea: 

M54ert-ButyI-2-medioxyi>^ 

ylniethyI)-amino]-roethyl j -pyridin-3-yl)-naphthalen- 1 -yl]~urea; 

M5-ten-But>4-2-methoxyi?heny!>3^ 
pyridin-3-yi] -naphthalan- 1 -yl } -urea; 

M5-^S-Butyl-2-methoxy-ph^ 
pyridin-3-yIj-naphthakn- ) -yl}-urea; 

1 -(5- {4- [3 -(5-teit-Butyl-2-metboxy«phenyi)-urcido}-naphtha!en- 1 -yl } -py ridin-2- 
yImetbyl)-pipcridine-3--carb(>xyl}c acid amide; 

H5~tert-Butyl-2-metho^ 
pyridm~3~yl]-aaphthaien-l -y I } -urea; 

I-(33-DimethyI-2-oxo-2,3-dihydro-1H-indo3-5-yl)-3-[4-(6-moiphoHn 
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pyridino-y t>-naphthaien- 1 -yl j-urea: 

H5~teri-Buty!-2-niethoxy^ 
naphthalen-i-yM-urea; 

5 

M5-tcrt~But>1-2-meth(XKy«phett>4KM4 
pyridin-3-yl ) -naphthakn- ! -yl)~urea; 

1 -(5-{ert-Butyl-2-methoxy-phenyl)-3-[4-{6- { |(2-cyano-ethy])-pyridir(-3-yliviethyl~aTi'i5rio]-- 
10 methyl }-pyridin-3-yl}-naphthaJen- 1 -ylj-urea; 

!-(5-tetl4^utyi-2-me!lK)xy-phenyl)-3-{4-[6-(2-oxa-5-aza-btcyc!Q[2.2.i jhepi-5-ySmethy!)- 
pyridjn-2»-y|)-naphthaien-l-yl>-ufea; 

15 MS-tert4kityi-2-methoxy-pte 

pyridin-3-yl )-naphthalen- 1 -yl } -urea; 

H$-tei1-BtJtyi-2-rm-fe 

y lmethyl'|-py ridin-3-yi } -naphthaien- 1 -y it-urea; 

20 

i -( 5-tert-Baty f-2~methoxy-phenyl)-3- { 4-[6-(morpholine-4~carbonyl)-pyridiri-3-yi]- 
naphthalen- 1 -y!}-urea; 

l~{5~tert-Biityl~2~meihoxy-phenyl)-3-[4-(5-morphoSin-4-ylmethyl-pyra^n-2-ylV 
25 napbtha;en--S-y1|-urea; 

l-{6-terf-Bmyt-3-ox0-3,4-dihydro-2H^ 
ylmcthyi-pyridin-3«yi}-naphthalen-1-yl]-urea; 

30 M3-Amim>-5~tertdtt}tyl-2-methox 
naphthaien.- 1 -yi }-urea; 

N-(5- { 4-| 3-( 5 -tert-Buiy I-2Hraetho«y-phe^ 
acetamide; 

35 

N-{5-tert-BMyl-2-metbo*y-3- { 3-{4-(6-niorpholin-4-ylmethyl-pyridin-3-yl)-naphtlialen- 1 - 
yl]-ureido}-phenyl)-N~mcthyl-acelarnide; 

N-(5-terf-Butyb2-methoxy-3-{3-|4-(6-morphoiin-4-ylmethy 
40 yij-urejdo}-phenyJ)-2,2,2-influoro-acetamide; 

M5-«art-Buty1-2-meth<^ 
yi}-urea; 

45 [4H6-Morpholin-4-yimethyl-pyridin-3-yl)-naphthalen-l-yl]-carbamic acid 3-tert-buty]- 
phenyl ester; 
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N-(5-tert-Butyl-2-methoxy-3- { 3-f4-(6~moiphoLin-4-ylmethyi-pyridin-3 -yi)-naphthalen- 1 - 
y| j-ureido) -phenyl i niethanesuifonamide 

5 

and the pharmaccuticaily acceptable derivatives thereof. 

34. A pharmaceutical composition comprising a phamiaceutkally effective amount 
io of a compound according to claims 1,9. 17 or 25. 

35. A method, of treating a disease mediated by cytokines which comprises 
administering to a patient in need of such treatment a therapeutically effective amount of 

15 a compound according to claims 1,9. 1 ? or 25. 

36. The method according to claim 35 wherein the eyrokine-mediated disease is 
selected from rheumatoid arthritis, osteoarthritis, Crohn's disease, ulcerative colitis, 
multiple sclerosis, Guiikin-Barre syndrome, psoriasis, graft versus host disease, systemic 

20 lupus erythematosus, diabetes, toxic shock syndrome, osteoporosis, Alzheimer's disease, 
acute and chronic pain., contact dermatitis and atherosclerosis. 



37. A method of treating a neutrophil -mediated disease selected from stroke, 
25 myocardial infarction, thermal injury, adult respiratory distress syndrome (ARBS), 
multiple organ injury secondary to trauma, acute glomerulonephritis, dermatoses with 
acute inflammatory components, acute purulent meningitis, hemodialysis, leukopherisis, 
granulocyte transfusion associated syndromes and necrotizing enterocolitis, which 
comprises administering to a patient in need of such treatment a therapeutically effective 
M amount of a compound according to claims 1,9, 17 or 25. 
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38. A method of making a compound of the fonnuia(t) according to claim 1 , 
comprising: 

a) reacting an arylamine with phenyl chloroformate in a suitable halogenated solvent 
with a suitable base at 0 - S5°C for about 2 - 24 hours: 



b) isolating and subsequently reacting the product of step a) with an arylamine shown 
below in a non-protic anhydrous solvent at 0 - 1 10°C for about 2 -- 24 hours, to 
produce a compound of the formula (I): 



O 

1 N O 



2-Y-X-Ar 2 -NH 2 



(1); 

wherein W is 0 and Ar,, Ar 2 , X, Y and Z are as defined in claim I . 



39. A method of making a compound of the formulasla ) according to claim 9, 
comprising: 

a) reacting an arylamine with phenyl chloroformate in a suitable halogenated solvent 
with a suitable base at 0 - 85' :> C for about 2 24 hours: 



CiC0 2 Ph Ar j 
H 
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b) Isolating and subsequently reacting the product of step a) with an arylamine shown 
below in a non-prodc anhydrous solvent at 0 - 1 10°C for about 2 - 24 hours, to 
produce a corn pound of the formula (la): 

h h n 

(la); 

wherein W is O and Ar t , Ara. X. Y and X are as defined in claim 9. 



40. A method of making a compound of me formula(II) according to claim 1 ?, 
10 comprising: 



a) reacting an arylamine with phenyl chloroformate in a suitable halogenated solvent 
with a suitable base at 0 - 85°C for about 2-24 hours: 



O 

n CIC0 2 Ph r I Ph 

nh 2 V^ 5 

H 



b ) m *r> I amine shown 

below in a non-protic anhydrous solvent at 0-11 (fc for about 2 - 24 hours, to 
produce a compound of the formula (II): 



- W 

N O *- Y ¥ 

H H H 

(U); 

wherein W is 0 and G, Ar, X, Y and Z are as defined in claim 1 7. 
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4i. A method of making a compound of the formula(Hl) according to claim 25 ; 
comprising: 

a) reacting an arylamine with phenyl cldoroibraiate in a suitable halogenated solvent 
with a suitable base at 0 ~ SS y C for about 2 - 24 hours: 



b) isolating and subsequently reacting the product of step a) with an arylamine shown 
below in a non-protic anhydrous solvent at 0 - 1 1 0°C for about 2 - 24 hours, to 
produce a compound of the formula (III): 



NH 2 



CSC0 2 Ph 




JO 




w 



15 



(my, 

wherein E is NIL W is 0 and O, Ar. X, Y and Z are as defined in claim 25. 
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